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and Constraints 
Within the North Pickering Site 


PURPOSE 


The strategies proposed in this document have 
evolved from previous environmental assessment activities. 
They relate to the structure and functions of a 
management programme for the implementation of the 
North Pickering Project environmental goals and 
objectives. This document proposes to guide the manage- 
ment of physical site resources, suggest the organization 
of interested public institutions and act as a reference 
in detailed planning and assessment. 
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ENVIRONMENTAL MANAGEMENT 


OPPORTUNITIES AND CONSTRAINTS 


BACKGROUND 


Since mid-1972, the North Pickering Project has undertaken 

an intense programme of environmental assessment and planning 

in co-ordination with other technical areas of planning. The 
process of environmental assessment has provided the Project 
with an awareness of the unique natural and cultural assets 

of the planning area and some insight into the character of 

that uniqueness. ~A conceptual planning process has placed this 
knowledge of site uniqueness into the context of the Project's 
principle planning objective, that of developing and implementing 
a plan for a new community. 


The planning and assessment of natural and cultural assets has 
now evolved to a point where a distinctly new type of process 
must now take precedence--that of environmental management and 
detailed site planning. 


General public preferences and governmental judgements, based in 
part on environmental planning, have set the broad pattern for 
probable future development of the 25,000 acres that is the North 
Pickering site. This broad pattern envisages three distinct 
sectors for detailed planning, development and management-- 

the Open Space System, the agriculturally-oriented planning area and 
the urban-oriented planning area on the east of the West Duffin 
Creek. (See Map 1) It now remains for the Project to focus 
attention, in terms of environmental concerns, upon more detailed 
management and development strategies and in particular upon 

that area of the site intended for principally urban uses. 
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PLANNING PARAMETERS 


Assuring that environmental quality issues are incorporated 
into the planning process for a new community requires the 
identification of a number of inter-related steps which might 
be outlined as follows: 


ibe 


O. 


Developing environmental quality goals specific to 

the site which consider regional eco-systems as well as 

on-site eco-systems, and sub-catchment (portions of 

watersheds) in regard to modelling of water quality and 
quantity; 

Undertaking field investigations of existing geological, 

soils, vegetation, wildlife and archaeological/historical 

features; 

Developing perspective of how these above-listed 

resources have changed over time because of human inter- 

vention and/or natural processes; 

Developing environmental planning standards; 

Anticipating eco-system responses to various general and 

specific development proposals, or environmental impact. 

(a) Beginning, as soon as possible, renovation of natural 
systems deteriorated due to past human management 
or mismanagement; 

(b) Increasing stability of vegetative systems by 
encouraging diversity so that deleterious urban 
effects, such as salt along roads, heat island effect, 
or gaseous wastes, can be minimized; 

Identifying environmental design and construction 

guidelines for controlling and reducing off-site or 

downstream effects due to poor quality storm water, 
increased urban runoff, or to gaseous waste generation. 

Monitoring eco-system "health" (structure and function) 

to anticipate, in time, undesirable trends for remedial 

action; 

Identifying cost implications for a management task 

Lorce; 

(a) Identifying institutional mechanisms and manpower 
needs to assure that decisions affecting environ- 
mental quality are made in accordance with seasonal 
cycles and with respect to the special biological 
needs of various species of trees and animals 
which in total make up an eco-system; 

(b) Developing community appreciation of existing natural 
and historical landscape elements; 

(c) Allowing for continual community participation in 
issues of environmental quality, as opposed to a 
reactive or an issue-oriented approach 

(d) Policy implications for the above (a)*,) (b)- and ic). 
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The following chapters elaborate upon the above ten major 
planning parameters to the extent which they already have been 
acChieVvedeor a ieceLMo Ors trabegles fOnmsthe ll ULures achievement. 


The similarity between the above steps and the traditional 

planning process is not coincidental. The planning process, 

stripped to its essentials includes continuing survey, analysis, 
goals achievement, alternative evaluations, design choices and 
implementation. It is a universal problem solving process. Any 
problem, such as how to integrate ‘environmental' values into 

a new community which is approached with these essentials takes 

on a solution characteristic of most sound and humane solutions. 

That is, an on-going process of implementation subject to a continous 
change and refinement in response to shifts in societal values. 
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ENVIRONMENTAL QUALITY GOALS 


The goals and objectives which have guided the environmental 
planning team have experienced several changes since 1972. 

The present goals and objectives (see appendix I) are a result of 
assessments during the four conceptual planning phases and an 


increasing awareness of the site's natural and cultural resource 
systems. 


Although originally based mainly upon the principle of diversity, 
(the maintaining and enhancement of a varied eco-system or 
eco-systems in a stable environment capable of withstanding 
temporary or long-term minor changes) the present goals and 
objectives have been refined into the form of planning and 
management strategies which could serve the principles of 
productivity (e.g. agriculture) and cyclicity (e.g. temporary 
storm water retention) as well. 


ENVIRONMENTAL PRINCIPLES 


Consistency in any program is achieved through the expressed 
basis in theory or principles used. As goals and objectives are 
expected to change with time, the assumed principles provide 

a constant point of reference for a program. At North Pickering 
the following principles are recognized: 


Diversity 


Diversity recognizes that in North Pickering as in any site- 
region, there exists a variety of natural species and man-made 
artifacts which form dynamic ecosystems or settlement areas. 

These systems are recognized as valuable in a scientific ecosystem 
snese by experts (watersheds, etc.) and in a symbolic sense 

by the public (significant areas for recreation, leisure, etc.). 


Productivity 


The existing ecosystems of North Pickering exhibit character- 
Gstics and potential for continued production of natural 
resources (trees, fish) and agricultural commodities (food) 
which may be maintained and enhanced. 


Gyclvesty 


The health of diversde and productive ecosystems depends upon 
the stabilization or renewal of essential components (soil, 
nutrients, water) through such practices as erosion control, 
crop rotation and storm water detention. 


Management 


Advanced management activities which precede and coincide 
with construction will ensure that diversity, productivity 
and cyclicity are maintained in a manner which relates in 
a positive way to economic and social needs of the new 
community and region. 


-5- 


OVERVIEW OF RESOURCE SURVEYS, FUTURE SURVEY REQUIREMENTS 
AND SYNTHESIS OF MAJOR ENVIRONMENTAL FEATURES 


The following description is based upon several site surveys 
which have been summarized by the Project.! General design 
implications are briefly mentioned as they are suggested by 
the nature of the terrain i.e. its capability, uniqueness or 
Suitability for various types of uses. 


Open Space System 


The Open Space System, defining the southern and western boundaries 
of the site offers several environmental opportunities. (See 
Map 1) First, this open space corridor distinctly separates 
the proposed new community from Metropolitan Toronto to the 
west and south. Utilities such as hydro lines and pipelines, 
can be confined to the corridor and so reduce the number of 
swaths cutting through the site maximizing the use of the land 
for housing, commercial, and industrial purposes. Some 

moderate construction difficulties, however, may be encountered 
with the high ground water table and boulder pavement in the 
section west of the West Duffin valley to the Markham-Pickering 
Town line. 


The orientation of the Open Space System in the south serves to 
connect the major river valleys by an east-west linkage, which 
greatly increases open space design possibilities for pedestrian 
and cycle paths. An open space corridor also affords other 
recreational possibilities, such as the proposed major regional 
park complex immediately north of the Toronto zoo and Beare 
landfill site to take advantage of the Rouge and Little Rouge 
river valleys and associated forest. The high water table 

zone west of West Duffin Creek could be developed for waterfowl 
ponds and possibly a cold or warm water fishery. The utility 
corridor could be managed for wildlife production by selective 
planting of food and cover species compatible with utilities 
operation and maintenance. As well, suitable portions could be 
put into agricultural uses, such as allotment gardens, specialty 
market garden crops, grazing, sod farming, and forest nurseries. 


The possibility of organizing “agricultural condominiums" in 

this zone might be considered. A small cluster of houses 
(fullyecr partially serviced) @with tarmeplots as* part ofethe 
ownership pattern would allow urban-based people some exposure 

to specialized types of agriculture or more labour-intensive 
types of agriculture. By pooling their capital, these residents 
could afford a farm manager (perhaps a retired farmer), livestock, 
buildings, and equipment. If expertly done, the social value 

of this concept would improve community cohesiveness and transmit 
agricultural knowledge and value systems to urban people by 
mixing ages and skills. 


1 Environmental Planning: An Approach to Environmental Analysis, 
Plantown Consutlants, October 1974. 
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Agri culturally-Ormiented Planning Area 


The predominant environmental feature of this planning sector 
between the Open Space System and the West Duffin Creek valley 
Pom@cluCwnst Gueqlalityeagricuutunat SOLS ma hes quality factor 
is the major constraint to urban development here. As a 

first priority the opportunity for encouraging more intensi- 
fied and diversified agricultural activities, as mentioned 
above for the Open Space Belt, should be further investigated 
in an effort to realize the full natural potential of this 
planning area. 


Road intrusions and upgrading of existing rural roads in this 
planning sector must be carefully handled so that movement of 
farm machinery and livestock is not unduly affected. Movement 
of Metro traffic to the new community and points east and north 
should be discouraged. 


In this sector, several archaeological sites, particularly 
those adjacent to the Little Rouge and Petticoat Creek 
valleys are a valuable "non renewal" resources and represent 
much opportunity for pre-historic learning. Several hamlets, 
including Cherrywood, Green River, Locust Hill, and Cedar 
Grove, continue to provide rural flavour. The Mennonite 
complex at Steeles Avenue and the Markham-Pickering townline 
represent only a few of the architecturally significant 
buildings in the sector. It is possible that stream planting 
could be increased and agricultural runoff could become more 
controlled, thereby improving quality conditions. 


Urban Orientated Planning Area 


The river valleys of the West Duffin and East Duffin tributaries 
are the major physical constraints faced by the development of 
the site. Over time, the rivers have cut deep valleys into 
the glacial deposits, forming slopes too steep for developnient. 
These slopes as well are usually forested. The vegetation 
provides good wildlife habitat. Keeping the water in the 
creeks cool and of good quality provides habitat for cold 
water fish species. To maintain such quality, special consid- 
eration must be given to the problem of treating storm water 
drainage before allowing it into these streams. The steep 
forested slopes also provide interesting views. 


The sum total of all these inter-related factors suggests 

that the river valleys remain untouched and storm water 
quality controlled. Thus the amount of developable land is 
reduced. Other physical constraints of this planning area 
include ground water recharge areas, scattered woodlots and 
marshes on the tableland, abandoned pits, and the Lake Iroquois 
shoreline with its corresponding boulder pavement below it. 


The village of Whitevale and other concentrations of buildings 

of historical or architectural value (such as along concession 

road 5) are cultural constraints. Identified archaeological 

sites scattered in this planning area are also of research interest. 


Many of these environmental features provide interesting and 
challenging design opportunities. The river valleys have potential 
for recreation open space corridors and for preservation of 
nature in the heart of a new community. Aesthetic opportunities 
are present in the dramatic relief of the valleys and the 
possibility of the new lake. Woodlots present opportunities 

for design innovations, attractive backdrops, and neighbourhood 
recreational areas. The land above the Lake Iroquois shoreline 
provides excellent views southwards to Lake Ontario. The 
numerous abandoned gravel pits may serve not only as storm water 
retention areas, but also as wildlife (woodcock, shorebirds, 
waterfowl) and fisheries habitats. 


Future Survey Requirements 


The scale of resource mapping undertaken, because it is pro- 
portional to cost, must be phased in step with design needs. 
Generally, the following scales might be considered appropriate: 


Study Sector Community Conceptual Neighbourhood Subdivisions or 


Design at a scale of Design at a individual lot 
> ,UOON Cre LO ,O00m= scale Of mM. design at a scale 
to 400' Otel eto. 
Surficial Geology aC Ome 20) ate Ae haley ee LOO reba same aS previous 
and soils mapping 1:14,840 Me heey PAIK scale 
Treed Areas and 1572157, 0 00 Tito, 400" individual tree 
Hedgerows mapping (qualitative only) (quantitative numbered and 
and qualitative) identified as to 
survivability 

Wildlife and Food chains identi- same same 
Fisheries fied, species 

present identified 

semi-quantitatively 
Archaeological All sites examined same same 
Resources & and qualitatively 
Historical rated 
Buildings 
Water Quantity; Sampling stations- same same 
Quality network established 
Climatology Existing network wind tunnel Wind tunnel 

data analysed; new testing testing 


stations established 
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By and large, the above sequence of mapping and analysis has 

been followed for the design team in the conceptual planning 
process. Data for the neighbourhood and subdivison design levels 
will be gathered for soils and geology in the summer of 1975. 
Treed areas, Originally quantitatively surveyed at the 1:25,000 
scale, combine what is usually separated into a two-level 
analysis, first done qualitatively at 1:25,000, and then 
quantitatively at 1" to 400'. This sequence minimizes the 
"front-end" cost. Whenever the design arrives at the 1" to 

40' level of detail, tree by tree tagging and tree by tree 
evaluation of treed areas impinged on by development should be 
undertaken. Such tree analysis costs $2 to $4 per tree, 

or twice that if data are computerized for design purposes. 

This analysis can be justified on economic grounds where the 
value of a tree is offset by a proportionate rise in property 
values, such as a $2,000 mark-up for a "treed" lot, or a 

$10 to $20 per square inch value of an urban tree. The $10 

to $20 per square inch value is more or less the cost of replace- 
ment from equivalent nursery stock. Ethical and aesthetic 
grounds justify this analysis irrespective of cost. 
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REGIONAL OVERVIEW OF POTENTIAL VEGETATION: BEFORE AND 
AFTER NEW COMMUNITY DEVELOPMENT 


The principle point to be made here is that in the next major 
Planning =revolution, in land-use from agricultural to urban, 

a knowledge of past stresses on the site's natural systems 
assists us in determining the best way to restructure the 
natural and man-made environment so as to conserve as much as 
possible from the past. In essence, eco-systems for open space 
and small urban spaces can be selectively reconstructed to 
adapt to and stablize under new urban conditions. 


To reconstruct the past vegetation communities by utilizing 

the site region maps of Angus Hills,1+ it is possible to identify 
the forest eco-systems that may have occupied the site prior 

to European colonization. Based upon his tables, the general 
vegetation was probably hard maple-beech-red oak-hemlock, 
assuming a "normal eco-climate" and "fresh" (or well-drained) 
soils. Spatially relating the present vegetation and the 

soils map for York and Ontario counties suggests the tablelands 
probably contained circa, 1900 a hard maple-beech forest 
intermixed with lesser amounts of hemlock and yellow birch on 
both well and imperfectly drained soils, precisely what Hills 
hypothesizes in his report. The present occurrence of 

hemlock patches in the valley lands suggests that hemlock 

stands might have been a more significant forest type following 
the many creek valleys on the site. 

The "North Pickering Archaeology" report by Konrad et ac 
discusses the presence of white pine stands relating to 
archaeological sites. Since there is no soil limitation or 
climatic phenonmenon to explain the distribution of these 
stands, they most likely were the result of Indian farming 
practices as suggested in the Konrad report. The stands 
disappearance, though not precisely documented, probably 
occurred between 1790 and 1850. 


After new community development, climatological modifications 
will occur. Since urban climate is generally a few degrees 
warmer and urban drainage is sufficient to produce drier soils, 
a Significant shift in the new community climate to one similar 
in rural lands near Windsor can be expected. Since evapo- 
transpiration (combined water loss by those two sources) is 
increased in urban situations, a potential climax vegetation 

on tablelands would shift from maple-beech-red oak-hemlock 
composition to maple-beech-white/red oak-shagbark hickory, or 
white/red oak-shagbark hickory-juniper mixture. 


The impact of the warmer climate on existing vegetation is that 
we can expect a general loss in hemlock, yellow birch, and 


THis, GA, ThesscologrcaliBasis fomeland Use Planning, 
Res. RPT. 46, Ont. Dept. Lands and Forests, 196l. 


2 Konrad, V.A., North Pickering Archaeology, Res. RPT. 4, 
North Pickering Project, Ontario Ministry of Housing, et al 1974. 
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basswood, and a gradual increase in incidence of oaks and ash 
on the uplands. Any reduction in cold air drainage down slopes 
Or in valley lands because of fill deposited across ravines 
most likely will put stress on hemlock and yellow birch. 


The widespread occurrence of white cedar and aspen in the 
bottom lands is probably the result of hydrological stress and 
possibly hydrogen ion stress (alkaline water) following land 
clearing operations, although the impact of this kind of stress 
has not been adequately studied in this region. Historically, 
cedar and aspen were not abundant circa 1800 in other parts 

of southern Ontario, compared to their present status. These 
Species' ability to layer and tolerate alkaline drainage makes 
them better adapted to an agricultural watershed than mature 
hemlock-hardwoods would be. Preservation of the few magnifi- 
cent hemlock stands near Clarkes Hollow probably will require 
the stablization of flow to prevent urban alkaline water from 
saturating the forest floor. 


Impact of Pre-CaucaSian Use of Lands 


As alluded to in reference to archaeological sites, Indian 
agricultural practices may have been responsible for the large 
white pine trees and stands occupying the site around 1790. 
Since none of these remain, they appear to have no significance 
from a planning point of view. However, the rich archaeological 
Sites do offer some constraints to development, or constraints 
because of the lead-time required to do a "Salvage dig". 


Impact of Caucasian Use of Lands 


Without a systematic or detailed study of the historical 
ecology which might identify special market effects on timber 
and early agricultural land use, we can still surmise the 
following types of stress upon the natural systems on the site 
following Caucasian settlement: 


1. Increased hydrological loading of the creek valleys, 
probably increasing the occurrence of white cedar and 
aspen, 

2. Increased sediment transport, 

3. Possible upward shift in pH in stream water, 

4. Clearing of timber, 

5. Selective removal of pine, oak, and possibly hemlock 
FOGeDark  aSe tannic acid, 

6. Grazingsand = high-gradiang Ob LoOrest sstands, 

7. Breakdown in continuity of forest cover along streams, 

8. Exploitation of gravel pits, 

9. Energy production from dams (Whitevale) causing a 
subsequent warming of Duffin Creek (west branch), and 

10. Farm drainage. 


ke 
ENVIRONMENTAL MANAGEMENT STANDARDS 


From an environmental quality point of view, setting design 
standards in terms of units of housing per acre is not feasible. 
Although density per se affects bird population structure, runoff, 
ground water infiltration, evapotranspiration and survival of 
natural forest areas, it is the spatial arrangement of the building 
and natural components which seems to be more important than a 
strict number of units per acre. For example, even with a 

5 per cent open space allocation in a neighbourhood, some natural 
features can be preserved, although a 10 to 15 per cent figure 

is, if not optimal, certainly preferable. Given the large 

amount of valley land, storm water renovation/recharge areas 

(old gravel pits), and designated open space linkages in the 
design concept, there will not be a short fall in percentage 
dedicated as non-buildable land. 


Environmental quality standards, as they relate to wildlife, 

water quality and quantity, air quality, ground water and 

setback requirements are discussed below. They Nave evolved 

Over a period of almost two years of assessment and three distinct 
stages of evaluation of conceptual plans (Phases II, III and IV). 


Minimum Habitat Requirements for Wildlife and Fisheries 


Because of their particular spatial requirements, certain 
wildlife species can be expected to be eliminated; others may 
decrease; others may show no change, while others will be 
favourably affected. Major faunal species falling into these 
four categories are listed below together with management 
suggestions. 


Eliminated Management Suggestions 


Deer As species requires too large a 
block of continuous range, no 
Management is practical due to 
high-speed, heavily travelled 
highways, restricted feeding areas 
and dog harassment. 


Porcupine Control molestation by shooting, 
maintain major timber blocks, 
possibly restock for nature education. 


Decrease in Density 


Hawks, Owls, Meadow Larks, Raptor management is not feasible to 

Killdeer provide the old-field successions 
to produce sufficient mice, rabbit 
and small bird population within the 
built environment. Agricultural and 
buffer zones will provide a reduced 
amount of habitat. Reforestation of 
gravel pits, gree belt zones and 
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stream valleys will partially offset 
loss of city habitat. For meadow larks 


Ruffed Grouse 
Snowshoe Hare 


Fox, skunk 


No Change 


Robins, Mourning Doves 


Pheasant 


Favourably Affected 


Starlings, Pigeons (Rock 
Dove), English Sparrow 


Cardinals, Juncos, Blue 
Jays, Chickadees, Nut- 
hatches, Woodpeckers 


Woodchuck, other puddle 
ducks 


and killdeer no management would 
seem to be necessary as they are 
abundant elsewhere. 


None feasible. 
None feasible. 


Denning areas could be protected, 
but no protection is suggested due 
to rabies danger. 


No management required, although 
planting coniferous cedar and wind- 
breaks will provide more habitat in 
20 years. 


Encouragement of winter feeding 
programme. 


Restriction of roosting areas in 
downtown by appropriate design of 
buildings to reduce fouling of 
park areas and sidewalks. 


Encouragement of backyard shrub 


plantings, winter feeding. 


Possible encouragement by providing 
nesting boxes and feed. 


Although the list above are not "standards" in the usual sense of 
the word, some approximate wildlife production statistics may 

be helpful. Concerning waterfowl, if Whitevale Pond were used 

as a breeding centre, it could produce (with the provision of 
supplementary feeding and nesting boxes) 100 to 200 ducklings 
(mallards, teal, wood duck) per summer. Geese, already nesting 
at Plum Hollow Tree Nursery, could be encouraged at Whitevale 
Pond as well. Proximity to the airport creating a potential 
danger, to alrcratterlight must) be; considered carefully before 
encouraging waterfowl this far north on the site. Having similar 
waterfowl potential, the ponds along Finch Avenue are farther 


frome Lhenalepore. 


Leaving hollow trees in the park and open space areas should be 
encouraged, except in those areas where heavy public use may 
cause some hazard, however slight, should the trees fall during 
a storm. In this way a wider variety of mammals and birds 
which utilize holes for rearing young will be conserved. 
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After 15 years, the storm water retention areas, if they are 
vegetated with willow, or alder aspen will be favourable 
habitat for woodcock and ruffed grouse and many small 
insectivorous birds. If open gravel shorelines surrounding 
pools of temporary or permanent water were maintained in these 
retention areas, even if only 1 to 3 acres in size, many species 
of shorebirds would use these areas during migration. 


Judicious backyard planting of coniferous and fruit-bearing 
shrubs, especially where cluster development and zero lot lines 
allow wider backyard linkage to wooded floodplain corridors, 
will provide habitat for a reasonable variety of bush and tree 
nesting birds, such as yellow warblers, tree sparrows, robins, 
doves, jays, chickadees, and hummingbirds. Zero lot-lines for 
housing adjacent to watercourses, either intermittent or per- 
manently flowing, offer particular promise for widening the 
drainage easement, thereby providing habitat for a wide variety 
of birds. Such easements can serve, if planted as visual buffers, 
as bike paths and as walkways depending upon whether or not the 
easement includes public trespass. 


If the combination of salmonid and warm water species is accep- 
table for West Duffin Creek, the dam could be used to regulate 
fall flow which would encourage salmon movement to the pro- 
posed hatchery. Such a hatchery could be built for between 
$100,000 and $250,000.1 


As the Little Rouge is too warm for a salmonid fishery, this river 
should be managed for bass. Channel improvement, deepening 

some holes and digging of ponds alongside the stream for trout, 
would improve productivity. However, further fishery and 
geological study is needed to indicate what rehabilitation 
potential exists for a pond-reared salmonid or bass stream fishery. 


The Deckers Hill Tributary appears to have brook trout potential. 
Assuming the gravel pit areas surrounding this tributary are 

used as sediment traps and for storm water retention following 
construction, this streamlarter sconstruceion, hopefully, will 

be worth the management required to remove silt, rebuild stream 
banks, and deepen holes which would increase natural trout 
productivity. No management of this tributary is recommended 
during construction, because some siltation will occur no 

matter how carefully sediment traps are constructed in the gravel 
pits or how carefully road crossings are built. 


The standing crop (biomass or weight per acre) figures shown for 

a managed brook trout fishery in Lawrence Creek, Wisconsin? should 
be used as guidelines for the Deckers Hill Tributary. No 
numerical estimates for coho or rainbows runs to the proposed 


1 H. MacCrimmon, Personal Communication with Ecoplans Ltd. 
2 Responses of a Brook Trout Population to Habitat Development 
in Lawrence Creek, Technical Bulletion #48, Dept. of Natural 


aya ES BE SE . 
Resources, Wisconsin, 1971. 
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hatchery seem to be possible although experience being gained 
by MNR on rivers like the Credit should prove invaluable when 
time comes to make a decision on the proposed Clarkes Hollow 
Dam hatchery. 


Since in the past cattle have been allowed to trample and graze 
on the floodplain of various creeks and rivers, now is the 

time to ensure that this situation is rectified. The agri- 
cultural leases should allow for the removal of all livestock 
on poorly drained soils within 100 feet on either side of 
running water, and on all imperfectly drained soils within the 
Same zone where erosion is being generated. Thus feces, urine, 
and sediment discharge will be minimized. Streambank fencing 
May be necessary in some cases, and gravelled and fenced 
walkways for livestock may need to be built for access to 
drinking water. 


Similarly, the grazing of upland woodlots on well-drained 

soils and on all steep slopes (usually D and E classifications) 
should be discontinued wherever any erosion is evident. If 

the farmer is made aware of the potential grazing restrictions 
through his lease, he should not be resistant to these restric- 
tions. The result will be sound soils, water and vegetation 
management practices. The benefit to fish and wildlife will 

be significant as well, because terrestial and aquatic eco- 
systems will have better structural integrity. 


Minimum Standards for Water Quality and Quantity 


The minimum standards for water quality and quantity may be 
described as maintaining existing conditions. As present 
evidence indicates that the Duffin watershed on the east 
pOrtr1oOn-Olethe Novth Pickering site contributes to a cold 
water sports fishery resource, these existing conditions are 
deemed to be high in quality. An extensive and intensive 

five year surface and groundwater monitoring program is 
presently SFRSGL le ies a more reliable base line of data for 
the Duffin watershed. Urbanization must avoid disrupting the 
flow conditions of the streams that would tend to_degrade or 
impair the fisheries potential of the watersheds.? In general, 
the development within the North Pickering site must adopt 
environmental standards that will not lead to unnecessary impairment 
to the overall fisheries potential of the watersheds. 


Existing hydrological studies of the watershed areas have 
shown that the fisheries potential of the watershed can not 
adequately be determined without detailed studies, sub-catchment by 


1 While not specifically stated, the intent of this 100' allowance 
is understood to be part of the present Project farm lease, 
Schedule B, #9 and can be implemented by diagramming fence 
lines in the lease document. 

2 Surface and Groundwater Monitoring Program, North Pickering 
Project, November 21, 1973. 

3 It is expected that a fish management study being undertaken by 
the MTRCA and MNR and due for completion in December 1975, 
will set achievable fish management proposals for the Project 
area as well. as other jurisdictions of the MTRCA; until the 
NP site is set in perspective by this overview, it must continue 
to adhere to the above stated standards and objectives as 
expressed to it by officials of the MNR. 
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subcatchment, to determine the impact of pollutant loading 
from urban storm runoff on the stream quality, given potential 
storm water treatment.!l These studies, however, have indicated 
that the following environmental development standards must 

be adopted in order to maximize the fisheries potential: 


1. The pollutant loading to the streams from urbanization 
must not exceed the pollutant loading characteristic of 
existing conditions if degradation of the fisheries 
potential would result. 


2. All urban storm runoff within catchment areas having a 
fisheries potential must be handled through possible 
storage and treatment options. Storage of urban 
storm runoff will reduce the shock loading of 
pollutants by: 

(a) reducing the rate of runoff and 

(b) sedimentation and decay during the period of 
detention. Treatment will reduce the concentration 
of Tpollutants. 


3. In each catchment area undergoing development, measures 
such as the construction of cisterns and ponds, rooftop 
gardening, roof ponding by constructed downspouts, 
porous pavement, backyard storage, vegetating channels, 
groundwater recharge, etc. should be evaluated for their 
effectiveness in a given area. This will require 
detailed hydrologic modelling of each catchment in terms 
of water quality and quantity. 


4. Efforts should be made to reduce or eliminate unnecessary 
stream bank erosion by the use of vegetation or appropriate 
engineering measures. 


Do) A Imconstructionwactivity: should: bercarrvied out tin-esuch 
a way as to reduce or eliminate unnecessary soil erosion 
thea Gawoulde resrLe sin ySiltationein, high quality tributary 
areas. 


Minimum Standards for Air Quality 


The minimum standards for air quality shall be based upon 
standards defined by the Ontario Ministry of the Environment 
and the Clean Air Act, 1971. Ontario Regulation 15, (December 
1974) of the Environment Protection Act, 1971, can be applied 
to prospective industrial operation on the site. Noise impact 
upon public open space and residential areas will be a specific 
concern integrated into detailed planning of transportation 
routes and industrial locations. 


1 Preliminary Analysis of Water Resources Impacts of Urbanization 


on the North Pickering Community, J.F. MacLaren Ltd., Toronto, 
March 1975, Appendix A. 
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Standards for Groundwater 


Existing studies related to hydrogeology in the North Pickering 
Site have not yielded adequately detailed information for the 
development of environmental standards related to the management 
of groundwater resources. Information provided from a proposed 
"detailed urban terrain constraints study" of the portion of the 
North Pickering site undergoing urbanization will provide the 
basis for developing environmental standards for groundwater 
Management. This study is scheduled for completion in the 
yalgeyabe “Tene Eels ey 


Minimum setback requirements for structures built adjacent to 
the West Duffin Creek valley area have been developed. These 
setbacks have been determined for general planning purposes 
and are not based upon detailed geotechnical investigations of 
bank stability. Consultation with the Geotechnical Section of 
J.F. MacLaren Ltd., regarding the development of setback lines 
have provided adequate factors of safety for slope stability 
considerations. The criteria for determination of minimum 
setbacks of urban development are as follows: 


1. In valley areas where there will be no flooding from 
reservoirs (the area above Clarkes Hollow) minimum 
setback is designated by a line three times the height 
of the valley measured horizontally from the toe of slope. 


2. For any reservoir area, the setback is designated as 
a line measured horizontally from the toe equal to four 
times the height of the valley or depression. 


3. In areas where the setback according to the above criteria 
is exceeded by the regional storm line (i.e. Hurricane 
Hazel - Design Storm) regional storm line was taken as 
the setback line. 


4, In areas where the setback according to all the above 
criteria is exceeded by the MTRCA ‘cut and fill lines', 
these lines are taken as the setback. 


The resulting setback line indicates the area in which no 
structures should be built. This would include buildings 

and related parking lots. Areas within the setback line could 
be used for recreational or open space use. In addition the 
backyard areas of housing developments could occur within the 
setback line provided no engineering structures are built. 1 


Refinement of the minimum setback line should be determined on 
the basis of the detailed geotechnical investigations prior to 
site development. 


1 Adapted from Letter from Lloyd Torrens, J.F. MacLarens Ltd., 
to W. Wilson, NPP, March 20, 1975. 
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ENVIRONMENTAL ASSESSMENT OF THE PLAN FOR THE NEW COMMUNITY 


In terms of reserving critical environmental areas the present 
plan for urban development has been thought through carefully. 
(See Map 2) An assessment of a Preliminary Phase IV Concept 

for urban development indicated that urban uses had largely 
avoided impact, at least spatially, upon significant environmental 
features of the site.! Part of the Phase IV assessment dicuss- 
ing advantages and disadvantages in found in Appendix II. More 
specific impacts associated with the location of roads? and 

dams3 both during and after construction were assessed separately. 
Climatological influences were also studied.4 Complete copies 

are available in the Project's library. These assessments were 
preceded by activities of the environmental planning team in 
insuring that impacts could be minimized during the design 
process. 


The formal documentation by the environmental assessment team 
contained this key passage: 


"It is essential to point out that this planning area 

is a complicated area topographically and biologically. 
To design a new town and still meet the environmental 
goals, especially those relating to surface water quality 
becomes very difficult. The desire to make the new town 
a self-contained "work/live" community is commendable; 
however, this concept is not necessarily compatible 

with water quality management. It would be, of course, 
ideal if everything that a new town needs could be 
comfortably fitted into the designated area. In the 
judgement of atleast some of the environmental team, 

if this "work/live" concept is applied too strictly, a 
trade-off situation results. 


"If sufficient industrial and residential land is not 
available, other alternative areas off-site should be 
considered. But considerable public monies have been or 
are about to be committed for Great Lakes fishery 
Management and for location of the Central York trunk 
sewer out of the Duffin Creek valley to maintain fishery 
potential. To jeopardize these multi-million dollar 
commitments by applying too strictly the "work/live" 
approach seems unrealistic." 


There followed this assessment, an informal dialogue amongst 

the design team and further changes were made to the 

development proposals particularly in terms of industrial 

land allocation. It was recognized that more sensitive placement 
of industries in the eastern portion of the site could lessen 
impact to some degree. Such action was supported by water 


1 Environmental Assessment, Phase IV, Ecoplans Ltd., Waterloo, 
Mancumec weaLo/ or 


2 An Assessment of Potential Environmental Impacts of Proposed 


CroseingsPotethertWestsDuLriiny Creexoe EcoplanseLtd.)) Marchyt4) 1975. 
3 Potential Dam and Lake on the West Duffin, Ecoplans Ltd. 
March, 1975 (also see Appendix III). 


4 Report on Climatic Aspects of North Pickering Project, 
Ecoplans Ltd., (G-R. McBoyle)+ i Mapemkiln Wete  he i Pale: 
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quality studies done previously which modelled a goncept 
without industrial lands in the east of the site. (See 
Appendix IV for the development of this position.) 


1 Preliminary Analysis of Water Resource Impacts of Urbaniza- 
tion on the ae a6 Pickering Community, J.F. MacLaren Ltd., 
PononLO mMaALCche UNbemD AOD pwl4—l5 ap coe poly, pp. 29o-o0. 
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ENVIRONMENTAL MANAGEMENT PROPOSALS 


The process of inventory, goal setting, analysis and integrated 
assessment with other technical planning requirements leads to 
a series of management proposals. These are summarized below 
in so far as they have been proposed to date for natural areas 
and the known historical-cultural resources.1l 


Proposals for Management of Natural Environmental Resources 
Valley Systems and Soils 


Valley land conservation, preservation and management should 
follow some general principles of resource management summarized 
as: 

1. control of slumping because of undercutting by river 
or freeze-thaw action on exposed wet scarps, 

2. maintenance of vegetation on valley walls, 

3. elimination of human foot and cattle traffic on slopes 
over 15 per cent, 

4. replanting of exposed slopes with grass, sumac and 
aspen (the latter two providing a root mat by cloning) 
or cedar (limbs layering, taking root when in contact 
with the soil), 

5. Storm flow regulation to reduce streambank erosion 
due to high waters at high velocity and flow regulation 
to prevent alkaline river water from flooding hemlock 
stands, which require acidic soils, and 

6. contour plowing and maintenance of grasses waterways. 


The large areas of bank slumping along the West Duffin Creek 
valley are probably the combined result of three historic 
Paicce rs. 


1. cutdown of the riverbed, which has been accelerating 
since Caucasian settlement because of sediment load 
ne BONO, 

2. cultivation of tablelands which has created more overland 
PLOW MCORCULE INCOM Ds OLevalleyv, @ and 

3. removal of forest cover and conversion to agricultural 
land uses on the table lands. 


Since none of these landscape alterations can be returned to the 
1800 baseline, slumping will continue to be a problem well into 
the future. However, overland flow can be controlled at the 
valley rim by collecting it and channelling it down the bank in 
gabion reinforced ravines. Gabions can protect the valley where 
the channel is undercutting the bank. Because bank swallows 
which nest in these unstable banks are also a valuable resource, 
their nesting areas should not be disturbed. 


1 Agricultural Management is basically being expressed by a 
farm lease programme at this time. kKehabilitation of farm 
units is being considered and a programme is being 
formulated for review by the North Pickering Corporation 
Board. 
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The natural sequence of recolonization of these banks seems to 
depend on the aspect (direction of slope to the sun) and 

soil moisture. Very wet "Soupy" areas should be planted to 
willow, alder, white cedar, and balsam poplar. Dry south-facing 
slopes can be revegetated with trembling or large-tooth aspen, 
sumac, grapes and virginia creeper. The grape and creeper, 
planted on the rim can be "thrown down" the slope to root where 
the stem touches soil. Planting will only be successful where 
an angle of repose, or stable slope, seems to have been reached 
(preferably no greater than a 1 to 1, although some soils 
Mayestaballzemateau2z tOul ration.) 


Wet horizontal sand lenses, under the effects of freeze-thaw 
action will undermine the bank; planting aspen and cedar seedlings 
horizontally into the lenses may dry them up in summer, and shade 
them in winter, thereby reducing slumping and freeze-thaw 

action. 


Because the Clarkes Hollow Dam would flood the major areas of 
bank slumping on the NPP site, additional setbacks on the table- 
lands determined by engineering geology analyses are mandatory 
(in addition to those covered under management standards"). 

The height of water in the reservoir will also affect the required 
setback, since height affects the amount of slumping. The 

near vertical nature of many banks could cause massive slumping 
in some sections depending on reservoir height.! Until the 
building of the dam is resolved along with its height, and 

the location of road crossings, no engineering of the banks 

is justified. 


Rate of cut-down in the valley can be approximated from old 
maps and 1945 aerial photos; the dynamics of the bank systems 
from detailed surficial geology mapping and examination of 
erosion from tableland sources. Before a reservoir height is 
determined, such analysis should be done. 


Contour plowing and maintenance of grassed waterways can be 
supervised by the lessor. If critical areas require further 
maintenance, specific stipulations can be included in the lease. 


Water Resources and Fisheries 


Water resources management entails management of quantity and 
quality and control of upland soil erosion. Fisheries 
production depends on stream bed configuration (linear length, 
depth of pools, etc.) as well as quantity and quality of flow. 
Improvement in fish production potential over the present 
baseline is possible if storm water retention areas, now part of 
the planning concept, can provide flexibility in managing peak 
flows and in renovating storm water and thereby reduce pollution 
of trout-quality waters. In addition, these ponds will act as 


1 It is presently anticipated that a level of 474 feet would 
be reached under flooding conditions and would remain at this 
height for only a few hours. The recreation level of the 
reservoir would be much lower. 
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sediment traps. Effective design of an urban storm water drain- 
age system will require detailed (field calibrated) hydrological 
modelling of each sub-catchment for water quality and quantity 
in order to simulate hydrographs, pollutant loading, and the 
resulting effects on the quality and quantity of stream flows 
along various reaches of the watersheds. Costs of hydrological 
modelling required for effective storm drain design will involve 
$10,000-30,000 per sub-catchment plus a maintenance of the 

water monitoring program to compare during and after effects 
CieeCONStLuCiuLon . 


The issue of fisheries is somewhat complicated by the absence 

of trout for a sports fishery in the portions of west branch 

of Duffin Creek in the new community site, in spite of the 
stated environmental goal of reintroducing a cold water fishery 
here. If a dam is built near Clarkes Hollow, the movement of 
lake-run trout will be inhibited, although a fish ladder could 
be built. However, even if lake-run salmon and rainbow trout 
were to move upstream to Whitevale Pond and pass a ladder there, 
the limited number of natural spawning areas at or above Highway 
7 suggest that little benefit would come from encouraging salmon 
and rainbow to go this far. Present warm water temperatures 
further reduce a sports fishery potential in this segment of 

the stream. 


Another possibility would be to build a hatchery below the 
proposed Clarkes Hollow Dam and strip returning spawning fish 
here for milt and eggs. Then the Clarkes Hollow Dam or reservoir 
could have a warm water (bass) and possibly a stocked rainbow 
fishery, if the water were cool enough, deep enough, and well 
enough oxygenated. Similarly, Whitevale Pond could have a smaller 
population of warm water fish: a bass, perch, rock bass mixture, 
or only bass. This combination of reservoirs would provide 
summer bass and rainbow fishing, fall salmon fishing, spring 
rainbow fishing in the Clarkes Hollow Dam, and possibly a limited 
ice fishing season. 


As present fisheries in the West Duffin Creek branch are 

absent in the new community site, these proposals would consider- 
ably augment the fisheries, albeit introducing a certain level 
Cimartificrality eLorthe, situation. 


Wildlife Habitats 


Management suggestions for terrestrial and avian wildlife are 
included under the standards section entitled "Minimum habitat 
requirements for Wildlife and Fisheries". They are arrived at 
according to projections of probable species survival under 
urbanized conditions. 


Wooded Resources 


The approach proposed here can be called “urban forestry": 
combined concepts from plant ecology, commercial forestry, 
wildlife management, soil science, and landscape architecture 
within the context of an urbanizing landscape. The North 
Pickering site is an ideal area to test these new man-in- 
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nature concepts. Successful innovations may stem the long 
historical degradation of wooded areas in Southern Ontario 

due to high grading (selective removal of best trees) fire, 
and grazing. In turn, a stemming of degradation may encourage 
the professional practice of forestry in Southern Ontario 

as opposed to the heavy emphasis on timber, paper, and pulp 
industry in Northern Ontario. 


The management suggestions are taken principally from a 
memorandum entitled"Guidelines to Management of Woodlots 
in the North Pickering Project". 


After construction many woodlots outside the central area 

will be influenced by a warmer urban environment as 

previously discussed under potential vegetation changes. 

From the Site Region Analysis Charts of Hills,2 the urban 
area will become part of Site Region 7E, an area of a wider 
potential for hardwood plantings typical of a more southerly 
zone. A wider range of hardwood species achieves two objectives: 
increased diversity and enhanced aesthetics, and possible 
long-term value accretion for specialty hardwoods like black 
walnut. The urban forestry approach will provide detailed 
treatement prescriptions for each area based on two major var- 
iables: area use categories and cover-type/age classes as 
described below. 


Further, this approach tailors each area on an ecological 
basis appropriately for its particular use, be it amenity, 
recreation or education.3 Finally it does so at minimum cost, 
by taking advantage of maximum use of natural landscaping 
(forest eco-systems) and efficient salvage of trees requiring 
cutting or moving; and hence clearing costs and maintenance 
costs are reduced or eliminated. 


UrbenghoOrestryelreaciient Erescriptions 
1. Wooded Area Use Categories 


The following end-use categories can be assigned to mapped 
forest unit areas after the Phase IV design is ready. 


Use Category Limits of Treatment 
a. Preserve (for nature education) remove only dangerous, decayed 


or infected trees; leave den 
trees, blue beech, hop hornbeam, 
Sshadbush, and large male aspen 
trees for budding grouse in 
winter 


1 Memorandum by K.W. Horton, January 31, 1975, and modified 
by Ecoplans Ltd. 
2 The Ecological Basis for Land Use Planning, G.A. Hills, 
Red. Report 46, Ontario Department of Lands and Forests, 1961. 
3 "Woodlot Tolerance to Impact of Human Use and Drainage 
Changes" by Horton Forestry Services Ltd., March 2, 1974. 
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b. Natural area (light use 
conservation area trqhtivy thin for access, 
underplanting and edge- 
planting; leave den trees 


c. park (moderate use) clean, moderately thin 
select cut, underplant and 
patch-plant to add variety; 
leave den trees, blue beech, 
hop hornbeam, shadbush 


d. park (heavy use) clean, heavily thin and 
select cut horticultural 
plantings, remove den trees 
where they cause personal 


ab gt bball A 

e. development site preserve resistant specimen 
trees or tree clumps where 
possible 

fy —“geheslil Ginnie Cevehaneulielabe reduce width of clear-cut 


Strip co Minimum: -on 
construction and operation 
replant suitable trees 

and berry bearing shrubs if 
possible, 

especially doqwoods, 
viburnums, grape 

treat remaining R.OW. same as 
adjoining woods preserve den 
trees 

manage ecotone (field/bush 
woods) 

for wildlife 


Generally, these categories will be located in the following 
combinations on various open-space systems: 


Wooded valleys slopes 0-5% et yele) Ce! 
Wooded valleys slope 5-15% an clOuc 
Wooded valleys slope 15-45% a only 
Peripheral open space fe) “Sele: els, gehelel te 
Upland woodlots c toe 
Cross linkages bacon. 
UCLITeyscorridor ft only 


2. Woodlot Types and Management Suggestions 


Woodlots have been mapped in broad cover-type/age classes 
reflecting the ecological effects of site conditions, 
historical origin, and successional patterns. These main 
types, pertinent sub-types, and treatment implications 
are outlined below: 
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Intolerant Hardwoods (IH) Type 


Subtype —~BOODLaGrEWht) temb1 cen, soinacherry 
Management - favour birch; underplant white pine, oak; 
plant walnut 
Subtype - hawthorn, white ash 
Management - favour ash, plant pine, oak or scarify and seed; 


plant walnut on suitable microsites where pine 
will not be killed. 


Mixedwoods (M) Type 


Subtype - intolerant hardwoods, white pine, cedar 
Management - favour pine, maple; patch-plant pine and oak 
or scarify and seed in patches. 

Subtype - tolerant hardwoods - hemlock, white pine 

Management - favour hemlock, yellow birch, maple, ash, 
pine; patch -plant and edge-plant oak, pine, 
Hickory 


Softwood (S) Type 


Subtype - hemlock grove (with pine, yellow birch, 
maples) 

Management - preserve, patch-plant pine, oak 

Subtype - cedar, hemlock, pine 

Management - favour pine, hemlock 

Subtype - plantation red pine or scotch pine 

Management - thin periodically; encourage intolerant or 


tolerant hardwoods to diversify stand. 


Tolerant Hardwood (TH) Type 


Subtype - immature maple-ash-basswood-birch 

Management - favour best stems, clean out inferior species 
but preserve hop hornbeam, blue beech, shadbush 
in understory 

Subtype - mature sugar maple-beech with Remicce 

Management - favour maple, basswood, patch and edge-plant oak, 
pine, hickory; retain best clones of beech. 


Cedar (C) Type 


Subtype - cedar slope 

Management - preserve, patch-plant pine, ash, oak, as openings 
develop. Leave aspen, sumac where root mat 
protects slope from slumping. 


Subtype - immature cedar flat (post-size) 

Management - thin, selection-cut. 

Subtype - mature cedar flat (pole-size) 

Management - preserve or clearcut and plant cedar, ash, silver 


maple, swamp white oak (if available). 


Mixedwood Swamp (M) Type 


Subtype - cedar-black ash-soft maple-hemlock-elm-poplar-birch 
Management - favour maple, yellow birch, hemlock. 
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Hardwood Swamp (h) Type 


Subtype - soft maple-black ash-elm (dying) 
Management - patch-plant knolls with white pine, white ash, 
walnut 


Plant wet areas with swamp white oak some 
sycamore to diversify stand. 


3. Procedural Suggestions 


a. assign use categories to woodlots when design for 
development becomes available; 

b. combine management recommendations for use category 
and cover type or subtype to obtain a prescription 
for each woodlot; 

c. plan a work schedule giving priority to areas slated 
for initial servicing and development; ADEQUATE LEAD 
TIME IS A PRIME CONSIDERATION. 

d. mark trees to be removed, calculate timber volumes and 
stumpage values according to products (see below). 

Be careful to leave den trees in all but heavy park 
use areas, individual lots; 

e. use MNR regional forestry marketing system in which 
notices of timber sales are distributed to all 
prospective buyers, bids are solicited and cutting 
contracts negotiated. Contracts may include cutting of 
non-merchantable timber and cleanup requirements (piling 
brush) ; 

f. if necessary, make separate arrangements to sell sub- 
merchantable trees for fireplace wood, posts, rails, 
ecc. 

g. supervise cutting operations, utilizing a penalty system 
for the cutting of unmarked trees (e.g. require a 
performance bond) ; 

h. collect stumpage revenues; 

i. arrange for brush disposal, salvageof transplantable 
trees and prescribed planting treatments using student 
work programmes as much as possible; 

j. the above can be handled under existing operational 
arrangements, i.e. forestry supervisor and technician 
(under contract) with the cooperation of the Regional 
forester's office, MNR. 


4. Forest Crop Possibilities 


Since the bulk of the forested area is in designated open 

Space, particularly the valley lands, conservation and amenity values 
far exceeds the commercial value. In view of the demands for 
development, recreation and agriculture, it is not feasible to 
designate areas primarily for timber crop production. Nonetheless, 
there are tree crop possibilities, particularly in the following 
aspects: 
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a. Salvage - Timber salvaged from the clearing of 
development areas, service rights-of-way, lakebeds 
and pondings can bring significant returns if 
marketing is organized. Also there will be timber 
from the periodic thinnings and cutting in parklands. 
The products and their general present stumpage values 


would be: 
Veneer logs (scarce) large maple, oak $200 per M bd.ft. 
Sawlogs (hardwood & softwood) min.diam.12" $ 50-100 = 
Hardwood bolts - diam. 8-11: > 5 per=cord 

CUZ 8 Scuer une) 
Hardwood pulpwood (questionable market) S 2g oe perEcord 
Fireplace wood (good local market) S2e =e epemEcord 
Cedar posts, rails, poles * 50¢-$2.00 per 

piece 


b. Veneer Log Production - This is one timber product that 
could feasibly be developed over the long-term on a 
limited scale and would involve high-quality species, 
such as walnut, oak and black cherry grown in small 
groups or groves on good sites in open space systems. 
Limited amounts of yellow birch are also available 
and should be encouraged. Such an area also serves an 
amenity function. 


c. Transplantable Landscaping Stock-Respecting wild stock, 
this has limited applicability: most forest-grown 
trees are unsuitable as to species, form, and root 
growth. As an exception there are a few small areas 
of "natural nursery", usually adjoining woodlots, where 
cedar or white ash saplings could be thinned and 
transplanted. More feasible is the planting of blocks 
of inexpensive seedlings of desired species on reserve 
land for any necessary transplanting. 


d. Tree Nurseries - In addition to the Project's Plum 
hollow or Chester Tree Farm, which is producing shade 
trees for arterial road landscaping, there are several 
small (2 to 5 acre) nurseries operating privately. 

This appropriate land-use in the urban agricultural area 
could be encouraged on a lease basis with a view to 

the large market for lot landscaping stock that will 
develop with the town site. 


e. Christmas Tree Farming - This possibility is not 
advocated since the required large, sandy areas, all 
in the eastern sector of the townsite (gravel pit 
areas), will not be available. 


f. Sugarbushes - There are several maple stands suitable 
for small scale sugar bushes, but are not expansive 
enough to constitute viable operations. Some could be 
set up as an additional cash crop on farm units or as 
a demonstration sugarbush- very popular for family 
recreation and outdoor education. Two suitable areas 
are Glens Glen (south of Brougham and Woodland Park 
(Cedar Grove). 
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5. Hedgerows 


Hedgerows should either be used on one side of a road align- 
ment, preferably upwind (north or west) away from winter 

salt spray or, designed into backyard lot lines. Placing 
them in front yards should be avoided since servicing brought 
in from the street kills treed zones on anything smaller than 
lots 75 feet wide or wider. Unusually close site supervision 
must be maintained. Existing hedgerows have been classified 
according to their potential use in an urban setting(as in 
"“Hedgerow Value in Terms of Urban Use Potential" by Horton 
Forestry Services Ltd., March 1974) around houses, and around 
orchards. Two-year old stock minimizes planting costs. In 
five to ten years, about mid-way into the new town building, 
these trees should be well established. 


Preliminary planting areas have been mapped.+ Plantings were 
begun this year in river valleys. The type of planting, 
objective and quantities are indicated in the table below. 


1 Map entitled: "Open Space Reforestation Program, Proposed 
Tree Planting Sites, dated November, 1974", by K. Horton. 
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Outdoor Recreation and Education 


The open space design envisages a continuous system of 

Corridors linking all types of open space lands with connections 
to other community use centres. This would permit pedestrian 
and bicycle movement between all community resources and to key 
resource areas outside the community. 


The north-south valley lands would form an integral part of 

the system, providing linkage to the lakefront and to the 

several conservation areas and parks in the Duffin and Rouge 
valleys. These would be linked by east-west corridors on the 
tablelands, taking advantage of woodlots and drainage courses 
wherever possible. Such tableland corridors would expand where 
appropriate to accommodate high-use recreation such as neigh- 
bourhood parks, playgrounds, school playing fields, etc. 

The tableland system would connect by fine-grained walkway 
corridors to each neighbourhood, including passive-use park areas. 


Water courses and wooded strips are preferred as focal areas 

for the neighbourhood rather than buffers between neighbourhoods. 
This implies some development of drainage courses for passive 
use such as walking and cycling. Existing natural features 
would be retained as much as possible and enhanced by plantings. 


A main hiking trail has been developed along the West Duffin, 
with parking facilities at the terminal points, interpretive 
loops in interesting natural areas and a nature preserve in 

the vicinity of Whitevale Pond.1l This action has been prompted 
by an awareness of a need in schools of the region for outdoor 
educational resources. Such a development also makes interim 
use of lands which would otherwise remain unused for a long 
period of time or would be perhaps used for other than recreation- 
al uses if such an activity was not already in evidence. 
Unstable steep valley slopes are being avoided. Outdoor 
education is being encouraged as the major use. Sport fishing 
would be emphasized for the East Duffin Creek which is suitable 
PO mee LOU. 


In the lower Little Rouge Valley, the presence of the Metro 
Zoo, conservation lands and woodland park, in close proximity 
to proposed inter-urban transportation facilities, suggests 
development of a major recreational complex. It would include 
campgrounds, multi-use playing fields, golf, skiing and riding 
facilities, comprehensive outdoor education centre and possibly 
other active recreational setups, some sub-regional in scope. 
Much of this could be developed and managed as a unit, 
realizing economic advantage. 


1 Proposed Hiking Trail, West Duffin Valley, North Pickering 
Project, K.W. Horton, and W.M.C. Wilson, November 21, 1974. 
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Proposals for Management of Human-Made Environmental Resources 


Rationale 


The archaeological and architectural historical resources within 
the North Pickering site lands afford an unique opportunity 

to integrate the prehistory and history of the site into the 
future development. The rich cultural and social heritage can 
serve as a link with the past in order that future residents 

may better understand the "new" environment that is being created. 
However, if this sense of historical continuity is to occur, 
management policies for these resources (which recognize their 
potential value to the new community) must be developed. 


Archaeological Sites 


Before any development occurs on the North Pickering site, 
expertise in archaeology should be consulted to ensure that 
no sites are needlessly destroyed. The results of Konrad's 
archaeological survey of these lands should form the basis 
of a management plan for archaeological sites.1 Of the 59 
Sites identified in the archaeological survey, Konrad selected 
28 for special consideration and placed them into three 
categories: 

1. sites that must be preserved for salvage, 

2. sites that are suitable for prehistoric reconstruc- 

tion and interpretation, 
3. sites that require further investigation. 


Sites in group 1 should be zoned from any development until 
salvage work has been completed. Funds should be made 
available immediately from (or shared by) the new Ministry of 
Culture and Recreation to establish the status of sites in 
group 3. Selection of one or more of the sites identified by 
Konrad in groups 2 and 3, and possibly 1, for eventual re- 
construction should proceed without delay. A trained 
archaeologist from the Ministry of Culture and Recreation's 
regional office could become associated part-time with the 

new town's proposed environmental management team and could be 
jointly funded by the Ministries of Housing and Culture and 
Recreation. He or she should direct the salvage and recon- 
struction work. Lead time to salvage a threatened site is 
essential, making early notification of a development proposal 
critical. A regional archaeologist could act as a "watchdog" 
on construction to prevent any sites previously not identified 
from being destroyed. 


Working with the local educational system, the regional 
archaeologist could recruit salvage teams from interested upper 
level and secondary school students who would be given an 
opportunity to participate in original research. Local people 


1 V.A. Konrad, et al. North Pickering Archaeology, Research 
Report 4, North Pickering Project, June, 1974. Also see 


map entitled, "Recommendations for the Preservation, Salvage 
and Utilization of Archaeological Sites" based on above 


report and produced by North Pickering Project at scale of 
1:10,000 dated March 18, 1975. 
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could be employed in the reconstruction of former village 
Sites. Artifacts recovered from salvage operations would be 
given to a local museum. 


Fortunately, only three identified sites are located within 
the inner planning area. These sites should be given priority 
in salvage operations. The majority of the identified sites 
are in the outer planning area, particularly in the southwest 
corner of the NPP lands. Since this corner has been recom- 
mended as the location of a regional park and since several of 
the sites in this location are suitable for reconstruction, 
archaeological interpretation should be an essential part of 
any park development in this location. The remaining scattered 
Sites in the outer planning area are in agricultural lands. 
Some provision for protection of the identified sites and 
access for qualified archaeological personnel to conduct 
salvage operations should be made in the proposed farm leases 
for these lands. 


prchitecturaliveand Historically Signiticant Buildings 


The survey results of architectural and historical buildings? 
should be the basis of a management plan for these resources. 
The survey has identified four basic classes of structures 

on the NPP lands: 


1. structures of such architectural merit and cultural 
importance as to be of provincial significance, at 
the very least, and warrant preservation at any cost, 
preferably on current sites, 

2. structures of substantial architectural merit and 
cultural importance that should be preserved, 

3. structures of architectural merit that have consider- 
able regional, cultural or historic interest and 
that could be preserved for residential or commercial 
occupancy on current sites or elsewhere, and 

4. structures that because of unique structural or design 
features warrant further research. 


Thus, the first priority in a management plan for architectural 
and historical buildings is to recognize the unique importance 
of buildings in classes 1 and 2. The intrinsic value of these 
buildings makes them key design elements in the new urban 
framework. Properly utilized in situ, their presence can 

lend definition and variety to the proposed new community. 
Possible uses are residential, commercial, and institutional 
depending upon location. However, suitable controls as to 
lease or sale of these structures should be formulated to 
ensure that the qualities which make them unique are not 
altered or destroyed by future occupants. When the detailed 
design is developed, an architect and/or landscape architect 
should be consulted to guarantee that these structures are 
properly integrated through design and landscaping into the 
surrounding area. 


1 Architectural Evaluation Panel. Architectural Evaluation 


of the North Pickering Project and Toronto Area Airports 
Project Sites, 2nd edition, June, 1974. 
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In the urban orientated planning zone, special consideration 
should be given to the village of Whitevale and to the 
structures along concession road 5 east of the village. 

This combined area represents a remarkable example of rural 

and village life of nineteenth century Ontario. Structures 

in classes 3 and 4 could be removed from other locations within 
NP lands and possibly the airport site to this area, for there 
is considerable opportunity for in-fill in both the village and 
along concession road 5. Such development would reinforce 

the village character of Whitevale, which could be encouraged 
to develop as a viable 19th centry Ontario farm village complete 
with working mill. Whitevale would then serve as a unique 

and enlightening contrast to the proposed new community central 
place to the south. A museum might be located here. 


Structures in classes 3 and 4 which are not suitable for 
removal because of their construction and which must be 
demolished should be carefully described before demolition 
for details of construction, general design, and unusual 
detailing. After demolition, rather than being destroyed, 
materials, such as doors, mantlepieces, and flooring, should 
be made available for any restoration work on NP lands. 


In the agriculturally orientated planning area, special 
consideration should be given to the group of Mennonite buildings 
at the corner of Steeles Avenue and the Markham-Pickering 

township road. This complex warrants special concern and protection 
particularly because of the proposed widening of Steeles Avenue. 
To coordinate the overall utilization of the architecturally 
historic buildings in the new community design and to supervise 
the actual relocation of certain structures, an architect 

having experience in restoration should be part of the new 
community design team. This architect could be partially 

funded through the Ministry of Culture and Recreation particularly 
as the NP concept affords the opportunity to develop a pro- 

totype approach to the integration of historic architecture 

in new development. 
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DETAILED PLANNING AND DESIGN 


The following guidelines relate to detailed planning and design 
as distinct from physical management activity. They are 
intended for the secondary and subdivision plan 

scale of planning activities. 


Wooded and Natural Areas 


If woodlots must have housing, servicing, or roads constructed 
in or through them, some general rules should be followed:1l 


1) Roads and housing should enter woodlots from cooler 
east or north side; 

2) Roads and services should be placed through aspen or 
sumac edges since these species will reform by root- 
sprouting a new edge quickly and naturally; 

3) Selectively precutting an area 3 to 5 years prior 
to its urbanization allows remaining viable trees 
to "harden" from the increased sunlight; 

4) Tree stands on imperfectly or poorly-drained soils 
will suffer badly from dropping the watertable. 

If such watertable manipulation occurs having ash 
and hard maple trees (preferably upwind) nearby will 
provide for natural reseeding. If natural reseeding 
does not occur, replanting and removal of blowdown 
may be required; 

5) Cedar on poorly-drained organic soils can survive a 
drop in watertable, if the soil is protected from 
sunlight. Southern and western edges must be "tight": 
lower boughs should not be pruned, or replanting should 
be done with cedar or aspen to close the edge quickly; 

6) Beech along an exposed southern or western edge of a 
wooded area may die of sunscald. If allowed to die 
inesituy, LOOt sprouting often occurs 10 to 20 feet anto 
the forest maintaining stand diversity; when the main 
tree stem dies, it can then be removed; 

7) Valuable treed areas in construction zones require 
snow fencing around them. Generally treed zones 
between the street and house are difficult to save 
because of service lines, piling of building material, 
parking of workingmen's cars, etc. Though treed areas 
in backyards can be more easily saved; they should be 
fenced; 

8) Posting a performance bond can be helpful for preserving 
especially valuable treed areas in housing and construction 
zones. A value of $10 per square inch, approximating 
its replacement value, is a conservative value for a 
sound tree. 


For wooded areas where housing will intrude, a detailed 
tree survey (discussed under appendix II), numbered and 


1 Urban Forestry Treatment Prescriptions for wooded resources 
per se are detailed in pages 22-28 in terms of use categories, 
woodlot type and procedural suggestions. 
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mapped on a 1" to 40' base map, can help designers minimize the 
direct loss of high value trees by identifying trees having 
high survivability. Wherever possible, orchards should be 
retained in courtyards, backyards, or park systems within 

the community area. 


Storm Drainage 


The concept of using existing gravel pits or specially created 
excavations for containing storm drainage seems to be the only 
method of ensuring that high quality water reaches the Duffin 

Creek tributaries. Furthermore, during construction the pits 

can act as sediment basins. 


Existing hydrological studies have shown that the pollutant 
loading of urban storm runoff would have an adverse effect 

On stream water quality unless effective measures of storage and 
storm water aa Neish are incorporated into the management of 
the watershed. The effective use of modelling techniques could 
suggest a variety of storage and treatment options intended 

to maintain an acceptable water quality in the streams and maxi- 
mize the fisheries potential. 


Scale of Analysis and Timing of Construction 


Present soils information, especially the depth to watertable 
are too sketchy for construction guidelines to be proposed 
for the protection of each woodlot. When detailed mapping 

is available, it will be possible to relate watertable to 
tree composition. With this information if the watertable 
adjacent to a poorly or imperfectly-drained forest zone is to 
be lowered temporarily, the work can be done safely during 
the dormant period of tree growth. Construction as well 
should be outside the "drip line"2 of the treed area. 


Where stream crossings are to be built, construction should 
avoid where possible the fall salmon run from September to 
November and rainbow spawning runs between March and July, 
thereby minimizing disruption of migration because of 
sediment discharge. 


Climatology 


Wind tunnel and snow "tunnel" testing are suggested for the 
central area to project the likelihood of unpleasant wind 
effects and the possibility of undesirable snow accumulations 
near service areas, building entrances, courtyards, freeway 
intersections, etc. 


1 See appendix IV for development of this position. 
2 The "drip line" is the distance away from the trunk equal 
to the horizontal spread of the outer branches. 


3 Report on Climatic Aspects of North Pickering Project, 
Becoplans elitae, = (Gok. eMcBoyle), April 15, 1975; 
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Legislation and Regulation: Development Control Guidelines 


As an example, under Bill 264, an Act to amend the Planning 
Act, Section 35(a) was added in December, 1973 which could 
enable a municipality to have legal authority to implement 
several of the above guidelines (a) through (f) in the North 
Pickering site.l Two such development control matters which 
have influence in Section 35 (a) are as follows: 


"Grading or change in elevation or contour of the land 
and the disposal of storm, surface and waste water 
from the land and from any buildings or structures thereon. 


"Wall, fences, hedges, trees, shurbs or other suitable 
groundcover to provide adequate landscaping of the land 
CE procection, to ad jOlning lands."2 


1 NPP is subject to several other acts both Federal and Pro- 
vincial such as Conservation Authorities Act, Sec. 20, 
Ont. Reg. 253/64 applicable to fill and construction. 

2 Guidelines for Development Control, (Site Plan Control), 
The Planning Act: Section 35(a). 
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CONSTRUCTION PRACTICE GUIDELINES 


The fact that enormous sediment loads are generated during 
urban construction is well established in many North American 
studies. Since Duffin Creek and the marsh (at Lake Ontario) 
are valuable fisheries and wildlife habitats, an erosion 
Management plan, carefully conceived, must be initiated. 

This includes careful consideration of the following elements: 


1) phasing of construction to dry periods in especially 
sensitive zones, 

2) sediment traps particularly for dewatering trenches, 

3) temporary sediment traps for normal runoff, 

4) temporary seeding of steep slopes over 5 per cent, 
and 

5) restabilization of slopes. 


To achieve such a management plan, a soil scientist will have 
to work directly on the subdivision servicing and design, 
contract specifications going to tender, on field supervision 
of construction, and on post-construction renovation. He can, 
as well, assist in special management problems arising in the 
agricultural zone, and agricultural buffer zone. 


Based on these considerations a manual has been developed 

with the assistance of the Ministry of the Environment intended 
for use by builder-developers. The manual is in two parts. 

The first section (see Appendix V) relates the construction 
practices to the development-plan approval process. The second 
section (see Appendix VI) describes the desired construction 
practices and procedures. It is expected that this manual 

will be modified by the development team of the Corporation 

as review occurs. 


The principal value of this manual, is expected to be derived 
by Project personnel in that it will provide a guide to their 
monitoring duties on site--a check list perhaps. It is hoped, 
however, that builders will appreciate the benefits of following 
these guidelines by reading them and discussing them with 
Project personnel. 
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PROPOSAL FOR ON-GOING MONITORING AND SUSTENANCE OF 
HISTORICAL RECORD OF CHANGE 


The natural resources requiring an on-going monitoring are 
water quantity, water quality, wildlife, and vegetation. 
The monitoring of the first two, except for storm water 
ponds, will be done by MOE or MTRCA and Environment Canada. 
The latter two and storm water ponds can be ascertained by 
the following procedures: 

1. Storm Water Ponds - Water quality entering and leaving 
must be monitored to achieve empirical operational 
guidelines on water temperature, sediment control, 
BOD reduction, dilution effects, etc. This will be 
done by the proposed water chemist on the staff of 
the new community. 

2. Wildlife - Breeding bird transects, utilizing a 
mile grid (from the Audubon Guidelines) covering 
the entire site, should be run 3 to 4 times in 
reverse directions. Selected woodlots, ponds, and 
special breeding areas, such as banks for swallows, 
can be quantitatively surveyed for breeding pairs. 
When it is run every third to fourth year, trends 
in diversity and abundance of breeding birds can be 
monitored. Annual Christmas bird counts should be 
conducted. Around these censuses, specialized 
Management programmes can be designed. Secondary 
students and nature club members should be 
encouraged to participate in these censuses and in 
analysis of the trends. 

3. Fisheries - Stream shocking is suggested every 2 to 
4 years to assess the effectiveness of storm water 
Management. The frequency and planning of this work 
requires more detail. 

4. Vegetation - From the baseline data in the Walden 
Report, quantitative re-evaluation of all woodlots 
should be done every 10 years to establish any success- 
ional trends. 


Depending on the technical staff available, this work can be 
Supervised by either NP environmental personnel, or done by 
volunteers, or consultants. If a NP environmental management 
section is established, the environmental co-ordinator would be 
a logical individual to supervise the monitoring responsibility. 


1 F.A. Walden and M. Griffiths, A Biological Survey of the 
North Pickering Project Site and Toronto ITI Airport Site.., 


Ontario Ministry of Housing, 1974. 
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COST IMPLICATIONS FOR ENVIRONMENTAL MANAGEMENT 


Following from the above discussion of desirable and necessary 
activities for environmental management a significant task 

force of specialists is visualized. The character of such a 
task force is multi-disciplinary but particular expert knowledge 
would not be required in many cases on a full time basis. 

For this reason, a strong managerial approach, with adequate 
flexibility to cross disciplinary and departmental lines is 
essential. A table of estimated costs for personnel and 
equipment during new community construction follows below: 


Cost Estimate Summary for New Town Environmental Management 
Measures 


Personnel for New Town Staff (During Construction) 


Supervison and Coordination 


Environmental Coordinator S Ub 008 eis O00 va, 

Field Labour, Nurseryman, Arborist, PR OENI) ~Sa wasp OOP A oa 

general workmen (3) 

Secretary 100 = 87000 /77G 

Water Management and Control 

Water Chemist (shared 50:50 with MOE) 7,000 - 8, 000/ vr 
Hydrologist for Modelling Storm Water 15,000 - 30,000/sub- 

by subcatchment, secondary planning GCavennent approx. 
stage (consultants) one subcatchment/vr 
Soils Management 

Soil Scientist (shared with MAF), 750.0 Ue en 0 O00 70. 

1/3 full-time (consultant) 

FOreESCry, 

Forester 1/3 Full-time (supervise 

planting orchard management, nursery 

management) 8,000 —2107000/yr 


Fish and Ware: 


Fishery and Wildlife Biologist/Ecologist 
(Consultant or cross-budgeted with MNR) 4,000 - 6,000/yr 


Recreation (ExtenSive and Intensive) 


Recreationist/Outdoor Education 

(iv eecoet ees inentorlay cuterrai ls, 

prepare interpretive booklets, full-time 

at population of 40,000 people) Sy UO Oth 00) 
(first 7 years) 
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Culttursd  -Artarrcs 


Archeologist (shared 50:50 with MCR) 7,000°— 97,000 
Architect/ Planner (covered by current 

staff in Corporation) none 
Restoration Architect (half-time) 7,000-10,000 
Surveillance 


Police Supervison open-space areas 
(budgeted by Corporation separately) none 


Mave lyand sustenance | 
All Personnel 97 000/yr 
EQUipment yand Supplies 


Water Chemicals, water lab equipment, 
trucks (1) etc. OO G7 yaa 


Tree Planting and Nursery Operation 


50 acres/yr. at $100/acre 5, 000/yr 
Nursery stock SAMOA Aas 


Nursery, puliding Mainteance, 
Ground Management 


Supplies, equipment, temporary help 15, 0007 Vx 
Stream Rehabilitation 


Silt removal, stream bank construction 
etc. est. 25, 000/mile 


Pioimatcuery a Great elakesseishieny ). 


If built, located below Clarkes Hollow 
Dam 1007000 — 2507000 


Environmental Planning 


Interdisciplinary environmental 

planning consultants to assist architects/ 

planners and engineers in secondary, 

draft plan preparation, including tree 

survey at 1" = 40' 15, 000/Vzr 


Museum 

Presumably housed in existing building-on 
North Pickering Project Site, Secretary 
(included in Supervision and Coordination 


above), Stationery, promotional work,library 2,000 


TOTAL (less stream rehabilitation, fish hatchery) $185,000-$222,000 
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POLICY IMPLICATIONS 


Following are a number of issues which need discussion, and 
early resolution. 


Institutional Structure 


The personnel shown in the budget estimate above could form 

a unit within the Corporation which might be considered as 

an expanded version of a more typical City Department of Parks 
and Recreation. It might be titled the Environmental Management 
Section. 


The justification for this new Section with its more diversified 
staff is as follows: 


During construction a myriad of situations will arise requiring 
on-the-spot supervision, guidance, conservation and restoration 
and management. Unless qualified resource managers are available 
to give this advice, the designer, contractor, builder, workman 
will make their own solution, often jeopardizing expensive 
planning and management measures previously taken, e.g. to 

save specimen trees, orchards, archaeological site, etc. 


The Section as well could undertake some analyses which relate 
to storm water management, especially the water retention ponds. 
The water chemist could conduct the required water quality 

"fine tuning" which will be necessary to ensure that the storm 
water meets the required standards before it is introduced 

into the trout streams. The soil scientist could conduct 

soil surveys in the three planning areas, working closely 

with agricultural planning and leasing, and the urban-related 
activities related to soil erosion. The forester could control 
tree planting and supervise the nursery and any timber sales. 
The fishery and wildlife biologist could conduct stream surveys 
and wildlife monitoring as needed in conjunction with the more 
detailed planning of each neighbourhood. The recreation 
specialist could supervise digs in the three planning areas 

and encourage community interest in archaeology and local history. 


The environmental planning required for detailing community 

design at a scale of 1" to 200' and then 1" to 40' we see being 
done by consultants with a comprehensive knowledge of planning, 
design and engineering. The Section staff, because of their 
intimate knowledge of the site, could simplify, at lower cost, 

the work of the consultants, resulting in a higher quality of 
integration between the environmental sciences and the engineering 
and design professions. 


The additional focus for environmental quality on the site 

could be achieved by considering the possibility of organizing 

a regional museum, combining natural history, archaeology, 

19th Century technology and historical buildings. Such a 

museum could link together many groups which usually have similar 
objectives but no common framework and/or facilities in 

which to pool professional talent. A museum could link both schools and the 
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public, becoming the vehicle for such activities as supervised 
archaeological digs, salvage, tree planting, stream rehabili- 
tation. Potentially, it could serve a larger area than the 
new community. Established now, it would clearly define the 
NP's concern with quality of life issues. In the long term, 
the museum and an attached outdoor education centre could be 
either operated solely or jointly with the new community, the 
Region or MTRCA. 


An Environmental Advisory Committee to the new community 
Corporation would bring together citizen groups, teachers, 
professionals living in the area and government (MNR, MOE, 
MTRCA) to discuss local environmental issues. The environmental 
co-ordinator for the Corporation could be chairman/secretary. 


MTRCA should be given jurisdiction over all valley lands and 
setbacks on adjacent tablelands of West Duffin Creek and the 
East Duffin Creek in areas of permanent base flows. In the 
intermittent flow zones, the new community should have 
jurisdiction as these zones will be more in-city "park" 
drainage areas. Regulation 735/73 should apply (flood and 
fill regulation) on all lands under MTRCA jurisdiction. The 
storm water retention areas should be managed and monitored 
by the new community in cooperation with MNR, MTRCA. 


If a fish hatchery below the Clarkes Hollow Dam is established, 
the expertise of MNR would suggest that this Ministry operate it. 


Leases of Agricultural land should include, as discussed above, 
provisos to restrict cattle trampling along streams and in 
woodlots. Allowance for pedestrian ways along drainage courses should be considered. 


The dams proposed on the West and East Duffin Creeks should be 
considered in a separate study. Fisheries management potential, 
relative risk from flooding, flood-proofing, and acquisition 

of downstream properties are all inter-related issues 

requiring some sophisticated engineering and cost-benefit 
analysis. Furthermore, the height of the dam and flow lines 

at Clarkes Hollow make a great deal of difference on access to 
the valley, fisheries potential, and loss of unique forest 
resources. Various heights might be considered as well. 


Cold Water (Salmonid) Fishery versus Warm Water Fishery 


The issue of the cold water (salmonid) versus warm water 
fishery in West Duffin Creek needs resolution. If a dam 

at Clarkes Hollow is constructed, a bass/rainbow combination 
fishery would be a logical one for the reservoir, assuming 

that the water is deep enough and sufficiently oxygenated in 
summer to support trout. Though this does not strictly conform 
to the earlier articulated goal of having a salmonid fishery 

on all tributaries of the Duffin Creek system, it appears to 

be a reasonable alternative likely to be accepted by the public, 
MNR, MOE, MTRCA, Transport Canada, Environment Canada and the 
LEU Oy 
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Landfill Sites 


The proposed landfill site at the northeast corner of the NP 

area (Brock Road) although not technically within the new 
community, offers some threat to water quality in the East 

Duffin Creek tributaries unless leachates are carefully controlled. 
The Liverpool Road Landfill site, as it is downslopes from 

the new community seems to offer no difficulty if leachates 

are, controlled. 


Whitevale Pond 


Whitevale Pond and Mill and its raceway are a cultural/histori- 
cal and recreational feature justifying complete restoration, 
or certainly careful consideration before abandonment. The 
proposed regional museum might fit in well with the village 
milieu, perhaps using the mill itself or an adjacent area as 
LeSmecocalepOlnt. 


Social Integration 


As the momentum of a highly technological society encourages, 
indeed requires, specialization, eduation and business 
institutions, in a feedback pattern, reinforce the diversity 
and intensity of specialization. For this reason, a social 
structure to counter the plethora of specialization and its 
accompanying fragmentation of experience and to foster social 
integration by mix of religious, ethnic, age and sexual groups 
is desirable. Though that mix generally is conceived of as 
being accomplished through the traditional cultural activities 
and facilities, social integration can be achieved by people 
interacting with, rather than being shielded from the natural 
environment. Although its prime concern is the protection 

and enhancement of the natural and historic environment, the 
proposed Environmental Management Section through its activities 
can generate social integration. 


One thrust of this proposed Section could be to plan and develop 
recreational facilities which cut across all ages and social 
strata. For instance, allotment garden§ nature and archaeological 
clubs, appeal to a wide mix of residents as can renovating old 
buildings and agricultural cooperatives. Environmental 
conservation programmes are another approach. 


Another thrust for consideration could be exposing or involving 
oun eople in a sequence of "historical experiences" which 


were at one time an integral part of Ontario culture. Asa 

focal insititution, the on-site regional museum could weave 
together archaeological digs, the use of water-powered energy 

at Whitevale Pond and Mill, of early agricultural implements, 

the study of early architecture, of modern water quality monitor=- 
ing techniques of nature, wildlife, soil management. If "future 
shock" is a psychological disarrangement of society, perhaps a 
historically-oriented education with "doing" as opposed to 
"Seeing" or "hearing" our heritage can develop awareness and 
self-actuate young people. 


EAAR 


A third thrust could be encouraging a two-way flow of skills 
and vawes between urbanites and farmers. Since the 19th 


Century, the movement of young people to the cities has 

been a one-way flow, disrupting small villages and forcing the 
disappearance of the "family farm". Having new community 

youth interacting with other ages and groups through educational 
activities, clubs, agricultural cooperatives and condominums 

in a rural environment is compatible in the context of the 

three planning areas. 


These three thrusts for environmental programmes require consider- 
ae.Oneoyslocalsoroups, regional politicians, various Provincial 
staff and ministries and by social scientists. If environmental 
mMaanagement can become a vehicle for encouraging social 
integration, the idea may prove valuable to other communities. 


1 G. Jackson, Agricultural Area B, Urban Transition Zone, a 
memorandum, February 25, 1975. 
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PROJECTED DYNAMICS OF NEW URBAN ECOSYSTEM AND OPPORTUNITIES 


We do not view urbanization necessarily as an evil or destruc- 
tive force which will permanently sterilize land. The past 
extractive nature of land uses in the site area - the high 
grading of woodlots, grazing along streams and rivers (Petticoat, 
East Duffin, Little Rouge), practices that have removed shade 
and caused bank erosion, and unreclaimed sand and gravel 

pits suggests respect for land as an economic resource, but 
limited respect for land in terms of maintaining long-term 
productivity. 


An urban ecosystem has a social dimension - the perception of 
Man in nature - which either allows the urban ecosystem to 
flourish or due to a general lack of respect and maintenance 
allows it to undergo slow collapse, such as erosion of stream 
and river banks, vandalism of trees, and desecration of 
erpcnaeological and historic sites. It 1s a fusion of the social 
milieu with trees, earth and water which creates a vigorous and 
healthy urban ecosystem. Planning for the development of 

a new community site, therefore, requires a managerial approach 
which will recommend how to rebuild the land, how to be sensitive 
to the land's needs, and eventually how to commit long-term 
Capital and manpower to achieve this harmony. 


In a new community a 5-year lag in perception of the value of 
a natural amenity may be too long. When forest ecosystems 

are stressed suddenly from construction, cutting or a drainage 
change, immediate underplanting, edge closure, insect control, 
or reduction in biomoss may be required. Long-term delays 

in perceiving the problem, mobilizing men and budgets simply 
may not do. It is alert local citizens and interest groups 
who must be willing to press for and be willing to pay for 
high-level ecosystem management; before these groups are 
firmly in place, the North Pickering team must provide the 
leadership, capital and technical skills to conserve and to 
rebuild an ecosystem exhibiting both diversity and 
PEOGUCLIVity,. 
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APPENDIX I 


Environmental Quality Goals 


The basic goal established by the environmental planning team 
was "to enable planning and development of the North Pickering 
Site to utilize to the fullest extent the existing and potential 
variety of the natural and cultural aspects of the site". This 
primary goal and following_objectives are modified from an 
earlier Plantown document.! The general agricultural and 

open space sub-goals will be covered in other sections. 


To achieve this basic goal, the following natural and cultural 
systems were identified with corresponding objectives: 


es Agua plc-BTOLic 


To establish and maintain surface water quality capable of 

supporting 

a) rainbow and brook trout (migratory) in the East Duffin 
Creek Tributaries 

b) rainbow trout (migratory) in the West Duffin Creek 

c) bass and perch in the Little Rouge River. 


2. Hydrological 


To maintain natural stream flow and groundwater regimes by 
minimization of development influences on run-off and water 
table such as peaks, surges, point loading, sediment transport, 
low flow period drawoffs, irrigations, excavations, and 
chemical pollution. 


Beeierrestrial— Biotic 


To maintain wooded and natural areas listed, in the following 
priorities, as a 
a) protection base having the attributes of slope stability 
and hydrologic control, ecosystem maintenance for 
linkages and continuities of flora and fauna, production 
of natural woodland products and micro climate 
Stabuluty: 
b) recreational/educational resources; 
c) visually aesthetic features. 


4. Geological and Land Form 


To provide for land form and sub-soil integrity such that 

a) protection of permanent land features such as the 
valley lands and the Lake Iroquois shoreline; 

b) groundwater recharge potential; 

c) protection from hazard lands; 

d) aesthetics and uniqueness; 

e) resource (sand, gravel, groundwater) protection; 

£) educational and recreational potentials are realized. 


1 Environmental Planning: An Approach to Environmental Analysis, 
Plantown Consultants, Appendix AV1, October, 1974. 
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5. Climate 


(a) To ensure development is compatible to man-made noise 
and air pollution effects due to road, rail and air 
Crakiic. 

(b) To maintain valley systems as circulation zones. 

(c) To establish and maintain air pollution standards (as 
defined by MOE in reaction to concepts and as integrated 
with standards of MTC). 


6. Cultural-Historical 


TOeMaintainea cultural and historical continuity on the NPP 
development area by preserving significant traces (or the 
ambiance) of the past (both as educational and practical 
artifacts useful for present and future development), parts of 
which shall include; 

~EeanCnmeecturatiy siguuricant buildings; 

- significant archaeological sites; 

- sites associated with historical events and persons; 

- key areas including Whitevale and Whitevale Pond, Green River, 
Cherrywood, Locust Hill, Glenn's Glen, Thompson's Corner, 
Concession Rd. 5, east from Whitevale, Cedar Grove, Mennonite 
settlement area. 


Je Urban Agricultural 


To integrate agricultural uses with other types of development 
such that zones for intensive and extensive agricultural 
pursuits may exist, recognizing the following features and 
opportunities: 

a) prime land 

b) capital intensive agricultural activities 

c) employment for local people 

d) constraints of airport, hamlet and future development 
e) sludge disposal 

£f) educational resource 

g) allotment areas 

h) historic hamlet roles 

i) farm community (Mennonite) 

j) landscaping products - flowers, trees 
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Environmental Assessment, Phase IV 


Impact on Abiotic Resources 
A. ALY Ouality and Climatology 

Disadvantages 

1. The major road network is orientated on a north to south, east 
to west axis. However, aligning the network on a northeast to 
southwest line with a 45 degree rotation, would facilitate 
ventilation of summer air pollutants, particularly from automobile 
exhaust, and allow plantings and berms to block prevailing cold 
winter winds. Detailed information on wind roses relating to 
extremes of temperature is presently being computed by the 
Atmospheric Environment Service for the NPP; this information 
should be available shortly for wind tunnel testing and snow 
modelling analysis. 

2. The road network requires numerous crossings of the West Duffin 
Creek valleys and tributaries of the East Duffin Creek. If the 
two West Duffin crossings are designed as low-level crossings on 
fill, they would impede cool air drainage down the valley, 
increasing the incidence of fog and trapping auto exhaust fumes. 
If the proposed high dam is built, these effects will be unim- 
portant. High-level crossings on pylons will maintain cool air 
drainage. 

Advantages 

1. As to industrial location, there is no major impact as the community 
is upwind. The major noise and air pollution producing elements, 
such as the proposed airport, the CPR tracks, and the proposed 


highway 407, are adequately screened from residential land-use. 


B. Ground Water Regime /System 

A letter from U. Sibul, Chief Water Quantity, Hydrology and Monitoring 
Section of the Ministry of Environment, concerning potential effects of 
Phase III, Plan 1A Development on the ground water regime is the basis for 


the following discussion.* Mr. Sibul stresses the fact that there is 


* W.M.C.Wilson, personal correspondence from U. Sibul, Chief, Water 
Quality, Hydrology and Monitoring Section, Water Resources Branch, 
Ontario Ministry of the Environment, February 12, 1975. 
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insufficient information regarding water table configurations and depths 


and shallow aquifer systems at specific sites. Several of his statements 


are paraphrased below. 


Disadvantages 


We 


Alterations in ground water chemistry due to urban activities, 
such as highway salting, gasoline or liquid waste spills, and 
over-fertilization of lawns, could affect parts of the shallow 


water table system. Probably these effects would not be wide- 


spread. 

2. Extensive urban development on the sand and gravel areas in the 
east and southeastern parts of the plan area would hinder maximum 
utilization of the area for recharge of precipitation into 
ground water. Decreased flow in local streams, particularly in 
the critical summer months, may reflect lack of recharge. The 
disadvantage could be overcome by leaving the area in open space 
or agriculture, although a certain amount of recharge can be 
retained by minimizing paved areas and using gravel pits for 
soakage areas, provided the water quality is high. 

3. The committed Liverpool Landfill site may introduce toxic 
leachates into the ground water system. This situation should 
be avoided. 

Advantages 


The plan does not seem to present any serious water quantity or 


quality conflicts with respect to the deep aquifer. The large 


sand and gravel pits west of Brock Road have been left in open 


space. 


Surface Water Regimen/System 


lee 


Disadvantages 


The selected development concept dissects two watershed - West 
Duffin and East Duffin Creeks - both high quality streams. 
Consequently, storm drainage will require sophisticated engineering 
to reduce water quality deterioration in these two creeks. 

The steep slopes of these two watersheds will generate greater 


runoff, compounding the problem cited above. 
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The proposed medium and high density and the main centre at the 
southern end of subcatchment A-12 will generate storm drainage 
deterioration of Deckers Hill tributary. It would be advisable 
to relocate the high and medium density as well as the town 
centre to the south in the northwestern corner of subcatchment 
A-13 to take advantage of gravel pits for storm water renovation. 
Low density housing, perferably of the cluster type to maximize 
the buffer zone around Deckers, Hill tributary, would help maintain 
water quality. 

The Town Centre's storm drainage will negatively affect West 
Duffin Creek and the proposed Clarkes Hollow reservoir. To 
minimize this negative effect, storm water from the Town Centre 
\emthere tnertirst s flush, ,awiicn isethe, dirtiest,.or ali of it) 
could be diverted directly into the sanitary sewer system. Or 
all development of the Town Centre could be confined within 

West Duffin subcatchment B-16, as shown on the concept map. The 
storm drainage from the Town Centre would take a southerly 
direction and be diverted into the southern tributary of East 
Duffin subcatchment A-13 to take advantage of the large storage 
and renovation capacity of abandoned gravel pits. Or a third 
possibility may be to utilize the West Duffin river terraces for 
storm water renovation, provided that they are suitable for such 
a purpose and are not flooded by the proposed reservoir. 

The high quality Whitevale Golf Course tributary of West Duffin 
Creek and associated high quality vegetation will be severely 
impacted by storm drainage from subcatchment B-15. Consideration 
should be given to determining the feasibility of utilizing the 
abandoned gravel pit northeast of Whitevale as a retention and 
renovation area. 

The low and medium density housing in the southern area of West 
Duffin subcatchment B-14 will drain into West Duffin Creek and the 
proposed reservoir. However, it may be possible to use summer 
storm drainage from this area for golf course irrigation. 
Drainage from the industrial areas in East Duffin subcatchment 
A-0O7 will deteriorate the East Duffin Creek. This storm drainage 
should be diverted into subcatchment A-09 to take advantage of the 


Major storm water retention area west of Brock Road. 
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Storm drainage from the industrial areas in the East Duffin 
subcatchment A-13 and A-10 will deteriorate East Duffin water 
quality. As there does not seem to be any potential for renovation 
of industrial storm drainage in subcatchment A-10, alternate 

sites should be investigated to maintain water quality objectives. 
If such sites are not within the NPP area, then other areas in 

the Regional Municipality of Durham should be located to balance 
out the Regional assessment. It may be possible to utilize the 
abandoned gravel pits above the Lake Iroquois. shoreline as 
storage and renovation areas for industrial areas in subcatchment 
A-13. Unfortunately, the concept plan has allocated low density 
development and transportation uses for these potential storage 
areas. Too rigid application of the "work-live" community concept 
could result in irreversible damage to the sensitive aquatic 
ecosystem. 

The committed Liverpool Landfill site may poison the water in the 
several springs draining the area into the A-13 tributary. 


Toxic leachate from the landfill should not be allowed to enter 


the ground or surface water system. 


The two road crossings of the West Duffin Creek will have 
detrimental effects on water quality, both during construction 
and operation. Storm water from the bridge and road should 


not be permitted to drain directly into the river. 


Advantages 


dhe 


The development concept generally avoids impact on the high 
quality tributaries of East Duffin Creek north of concession 5. 
If storm drainage from industrial areas south of concession 5 

can be controlled, impact should be minimal. Improved waste 
Management at the mushroom factory would undoubtedly affect water 
quality favourably. 

Storm drainage from Town Centre development can be easily diverted 
from the high quality Whitevale golf course tributary. 

Several of the potential storm water renovation areas have been 
left as open space reserves. However, consideration should be 
given to retaining key remaining areas, if water quality objec- 


tives are to be realized. 
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Landforms 


Disadvantages 


a 


The topography exhibits numerous moderate to steep slope areas 
which present development constraints for servicing, roads, and 
housing which must be considered in the design level. 

The Lake Iroquois shoreline is dissected in four places by roads. 
The major arterials east of the proposed lake and paralleling 
the CPR tracks west of West Duffin Creek are the worst offenders. 
Some opportunities exist for providing lay-bys for drivers 
wishing to enjoy the view south to Lake Ontario. Further, the 
low and medium density residential designations above the shore- 
line, east of the proposed lake, will inhibit enjoyment of the 
view as hikers would be confined to the slope, making walking 
difficult. An easement of at least 50 to 100 feet on top of the 
shoreline should be reserved for public use. 

The drumlin-shaped hill east of Brock Road is preserved, but 

is surrounded by industrial uses and severed from the rest of 
the community. The hill has potential for tobogganing or a 
childrens' bobsled run, particularly the south-east facing slope. 
As this potential is restricted by industrial uses and a regional 
transit line at its base, setback of at least 100 feet from the 
base of the slope would be desirable. The large employment area 
south of the hill, located on a boulder pavement would detract 
from the hill top view southwards to Lake Ontario. 

The Town Centre and residential areas are located near the West 
Duffin Creek valley, requiring careful control of people to avoid 
erosion and slumping from recreational use. The rising lake 
level and intense use of the slopes of the proposed lake would 
accelerate slope instability, which, in turn, would become a 
safety hazard. 

The high density housing designation of 22 acres northeast of 
the proposed reservoir does not respect the 4:1 setback limit. 

In fact it - is shown encroaching on the slope; development 


should be restricted at least 500 feet from the bank. 


-53- 


Advantages 


Src 


on 


Most of the prominent sections of the Lake Iroquois shoreline 
are respected. 
Most of the steep slopes in the river valleys are maintained in 


open space. 


7.3.2 Impact on Biotic Resources 


A. 


Agricultural Production 


ihe. 


Disadvantages 


The large orchard on the tableland east of Clarkes Hollow is to 
be developed by all residential densities and a main centre. 
Given the trend of disappearing fruitlands in Ontario, the orchard 
should be allowed to continue in production. At any rate, if the 
orchard is to be developed, as many apple trees as possible should 
be preserved in the low and medium density residential areas. 
(Note: Though agriculturalists will discuss this in detail, 

the disadvantage above should be noted in the context of total 


environmental impact.) 


Mopars Siere yy 


Disadvantages 


1 


The high quality woodlot 4F-3 containing sensitive hemlock may be 
affected by the proposed road on the northwest side because of 
air pollution and salt spray. This road should be located 
approximately 200 feet to the west to follow the ridge line 
thereby lessening the need for salt use. 

The medium density use surrounding sensitive woodlot 4F-3 

May cause stand deterioration as a result of human foot traffic. 
Low density housing is preferable in this area. 

The sensitive hemlock stands in woodlots 4F-3 and 3F-l will be 
affected by alkaline storm drainage if the Whitevale Golf Course 


tributary is used for storm discharge. 


ae 
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Air pollution from industrial development located adjacent to 
the McLaughlin Woods (4H-6) may contribute to deterioration of 
senstive stand species such as hemlock and white pine. 

The proposed Clarkes Hollow reservoir will require removal of 
forests in the valiey. The extent of forest removal will 
depend upon the operating level of the dam. 

The Steeles Avenue extension over the West Duffin Creek would 
require cutting into Woodlots 3G-3 (west bank) and 3G-2 (east 
bank). Both have a high percentage of maple, with some cedar, 
beech, and hemlock. 

The major arterial crossing of the West Duffin near the CPR 


tracks, will cut into Woodlots 3G-5, 3G-7 and 3H-6. 


Advantages 


The Town Centre has been located sufficiently to the east of 
the sensitive hemlock stands along the West Duffin Creek banks 
to avoid major deterioration. The effect of the Town Centre 
on forestry, will be further diminished if storm drainage is 
excluded from West Duffin subcatchment B-15. 

The major forested ravine systems of the site have been main- 
tained in open-space uses. 

The road alignment immediately south of the industrial zone 
appears to avoid all woodlots. However, salt tolerant species 
should be planted immediately to act as a buffer to protect 


potential mortality of sensitive species. 


Fish and Wildlife 


The 


Disadvantages 


Storm drainage from West Duffin subcatchments B-14, B-15, and 
B-16 will be detrimental to a salmonid fishery in West Duffin 
Creek as well as in the proposed reservoir at Clarkes 
Hollow unless remedial measures are taken to improve water 


quality. 
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2. Storm drainage from East Duffin subcatchments A-07, A-08, A-09, 
A-10, A-1l, A-12, A-13 will impact the salmonid fishery in main 
East Duffin Creek; A-1l, A-12 and A-13 will affect specifically 
the high quality Deckers Hill tributary, unless the drainage is 
stored in retention ponds whereoxidization will remove organic 
waste and vegetation will absorb many nutrients. 

Advantages 

1. As the Whitevale Pond is reserved as open-space, the wildlife 
potential of this area is maintained. 

2. The proposed West Duffin reservoir may offer the opportunity 
to establish a two-tier fishery consisting of trout in the 
bottom cold layer and bass/perch in the upper warm layer. This 
opportunity depends on the operational management of the reservoir, 
which has not been determined to date. 

3. The stream and river valleys have been retained in open space 
ensuring abundant wildlife habitat. Provided that road crossings 
do not block the valleys,wildlife movement will be unimpaired. 

4. The retention of several abandoned gravel pits offers potential 
for storm water storage to regulate stream quality and quantity 
for fishery objectives for possible neighbourhood fish and 
waterfowl ponds. 

5. The forest replanting programme to accompany the New Town 
development will provide expanded habitat for wildlife, 


particularly songbirds, pheasants, and rabbits. 
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Cultural-Historic Resources 


A. Archaeology: 

Disadvantages 

ies The road alignment south of the northern industrial zone may 
destroy the Ansell Site (Al1Gt29). If this is the case, salvage 
operations should begin immediately. 

Ze The railroad - road system in the northern industrial zone may 
encroach upon the Park site (AlGt-28). Again, salvage operations 
should begin immediately. 

a Site AlGs-35 on the Deckers Hill tributary midway between concession 
roads 4 and 5 is designated for development with low density 
housing and is worthy of further investigation according to 
William Ross, Ontario Archaeologist in a memo dated March 3, 1975 


to William M.C. Wilson. 


Advantages 

ks The Salgo site (AlGs-27) is designated as open space by the 
Concept plan. 

a. The Sime site (AlGx-22), identified for further archaeological 
work by Konrad, is within the designated open-space reserve 
around Whitevale. 

ay The transportation system north of Green River appears to avoid 
the Pennock site (A-Gt-55) and the Smitham site (A1Gt-64). 

4. The Liverpool Landfill site in the Parkway belt misses the Miller 
Site (BaGh-5) which has yielded significant information on the 


prehistoric culture of Pickering man.* 


Be HPStEGriIc BuLldings: 
Disadvantages 
J The proposed highway 407 alignment will remove several historic 
buildings located along present highway 7. These buildings 
could be moved to the Whitevale - concession road 5 area. 
2% Four historic buildings along the Clarkes Hollow Road and one 
building on Brock Road will be disrupted. These buildings should 


also be moved. 


* The Miller Site, Walter A. Kenyon, ROM, Occasional paper 14, 1968 


Bly es 
Advantages 


1. The unique character of Whitevale has been recognized by provision 
of an open space reserve around the historic village. Hopefully, 
some architectural and design controls (to avoid mixing architect- 
ural styles) can be developed for the adjacent low density areas 


around the village. 


2. The concept »lan has also preserved the special character of conces- 
Sion road 5. It is suggested that infill of endangered architect- 
urally/historic buildings from other areas of the site be located 
along concession road 5. 

3. The historic village of Brougham has avoided major impact by 
routing transportation routes to the north, south and east and 


designating open-space around the village. 


Aesthetic and Open Spaces: 

Disadvantages 

ee the proposed lake would flood a river valley having a high aesthetic 
value causing the following disadvantages: a) as the dam 
would be 120 feet high, it could be unsightly, if not designed 
Garetully; b) water quality in the proposed reservoir may or 
may not be good. If the valley were to be flooded without 
prior cutting and removal of trees, the abundant stumps and 
Snags will inhibit for some years recreational use, except 
perhaps for bass fishing; c) assuming the lake were a successful 
recreational facility, there would be some visual intrusions from 
the Steeles Avenue extension over the lake and possibly from the 
high density residential area northeast of the site;d)if the two 
HEPC lines across the valley were not relocated, their 
presence would detract from the amenities of the lake and pose a 
safety hazard; e) the oil pipeline crossing the valley in the 
flooded zone may require relocation. The possibility of an oil 
spill, however remote, must be considered and f) other issues 
concerning the lake have been discussed in greater detail in 
Appendix xX. 

2. The Lake Iroquois shoreline is partially respected, although 
further reserves are necessary to preserve its integrity. Higher 
building heights, should be graded from south to north in order 
to keep the view to Lake Ontario "open" to as many residential 


units as possible. 
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3. The major arterial roads paralleling the CPR tracks over the West 
Duffin Creek valley and the Steeles Avenue extension would require 
mMaSSive cut-and-fill if they were to be low-level crossings. 

Not only would these have a visual impact on hikers walking the 
valley, but be a physical obstacle as well. Providing a pedestrian 
underpass or tunnel in the fill or supporting the bridge on pylons 
would be a solution. A high-level crossing would dwarf the valley 
and totally destroy any sense of "wilderness". The highway 

noise and exhaust fumes would be quite noticeable. 

4. South of the HEPC Gatineau line a minor arterial is shown link- 
ing Liverpool Road with the major arterial crossing the West 
Duffin Creek, just north of the CPR line. At the Liverpool Road 
connection, the JesuitSpiritual Renewal Centre called Manressa is 
severed. The severmce, hopefully, is a draftsman's error. 

Advantages 

1. The proposed lake is potentially a very positive landscape 
feature near the New Town. Providing the reservoir has good 
water quality, is free of troublesome siltation at the north end, 
is prepared properly before it is created, and can be managed 
for recreation and sports fishery, it can provide an unique 
recreational and amenity resource for the new community. 

2. The open space designations utilized the river valleys and the 
other natural features to provide a good linkage between recrea- 
tional nodes, educational institutions, and main centres. This 
linking provides a viable alternative to the automobile, in turn, 
a factor which improves the overall environmental health of the 
new community. 

3. The plan maintains many of the existing recreational and open- 
Space areas, such as the Whitevale Golf Course, the Pickering 


Golf Course, Camp Pidaca, and the Whitevale Pond. 
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Summary 


Disadvantages 

Storm drainage from the proposed development will deteriorate water 
quality in the West Duffin and East Duffin Creeks. However, site 
features such as abundant gravel pits and river terraces may offer 
opportunities to realize the water quality and aquatic-biotic goals of a 


cold water salmonid fishery in the Duffin watershed. 


Advantages 

1. Less prime agricultural land is utilized by locating the concept 
plan on the east portion of the NPP site. 

2. The stream and river valley systems have been maintained as open 
space corridors, offering potential to develop open space linkages 
throughout the new town. 

3. The overall preservation of landform integrity within the NPP site 
particularly of the Lake Iroquois shoreline, affords possibilities 
to link the new town development to off-site recreational areas such 
as the Metro Zoo site, the proposed ski hill at the Beare Landfill 
Site, the proposed regional park north of the Zoo site, and the 
proposed winter recreation area in the Liverpool Landfill. 

4. The unique historical/architecutral character of Whitevale and 


concession road 5 has been recognized. 
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APPENDIX III 
Potential Dam and Lake on the West Duffin 


MTRCA supports the construction of a dam on the West Duffin Creek for 
flood control purposes. The tentative location chosen by the design team 
for evaluation is northeast of Dixie in the approximate position of the 
old Lake Iroquois shoreline. Two other locations were suggested in a 1963 
report but present knowledge indicates the Dixie location is the most feasible. 
At this time little is known about the operation of the dam and lake: 
retention time, quality of water, effects on downstream users, and 
natural features, specifically the marsh at the mouth of Duffin Creek, and 
the basic question whether management of the dam will be single or 
multi-purpose. Tentative proposals show that the dam will be constructed 
to a height of 490 feet asl,and designed for capacity requirements 
of a "Hurricane Hazel" storm (474 feet asl). The Creek is 370 feet 
asl. The normal operating lake level would be at 430 feet asl. The 
storage volume at 474 feet asl is 10,100 acre feet, and approximately 
3,000 acre feet at the lower level of 430 feet asl. Assuming the 
above specifications, certain constraints and opportunities for the 


NPP site can be identified. 


i. Vegetation 

At 430 feet asl most of the vegetation to be flooded would be cedar 
in Woodlots 3G-5, 3G-7, 3G-4, GF-5, and 3F-6. At 474 feet asl affected 
vegetation includes the high quality hardwoods on the steep slopes 
of the valley in Woodlots 3G-2, 3G-3, 3F-2; the high quality units 
with hemlock in 3F-4, 3F-1; and cedar on the upper terrace at Clarkes 
Hollow in 3F=3. 

Provided retention time at the high level of 474 feet asl is no 
longer than 24 to 48 hours during the growing season and the water of 
good quality, many of the flooded species can survive. During the 
dormant period, longer length of flooding is permissable. Whatever 
level the reservoir is operated at, many trees 4 to 6 feet higher 
than lake level will perish because of a change in water chemistry or 
flooding of the root zone. For example, hemlock requires a soil pH 


less than 6.5. Since the pH of the West Duffin Creek is in the 


eS 


Vicinity of 8.7* ,mortality of hemlock trees from alkaline water in 
the soil can be expected. Some mortality of hard maple, beech, red 
oak, and other hardwoods whose root zones are between the new lake 
level and 4 to 6 feet above that level also can be expected. Cedar 
and soft maple are more tolerant in this 4 to 6 foot zone. A 
forester should be consulted to supervise cutting. 

As there are no lists of herbacious vegetation, it is not possible 
to assess potential losses of unique or endangered plant species. 

A trained botanist should be consulted for a detailed examination of 
the field sheets for the original biological survey of an inventory 
of plants in order to salvage significant species. 

Trees lower than 430 feet should be removed; otherwise recreational 
use of the reservoir will be restricted for the first 10 to 15 years 
by stumps and snags; water quality will be affected by their decom- 
position. 

Salvage of any significant plant or tree stock for replanting can 
be done. Economic use of trees cut in reservoir area is possible. 
There are many cedar posts potentially salvageable. Replanting 
above the flooded zones can improve the general aestheticsof the 


proposed reservoir. 


*FP.A. Walden and M. Griffiths. A Biological Survey of North 
Pickering Site...,Ontario Ministry of Housing. Appendix IV, 


Table 4, p. 299. 
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2. Wildlife 

The flooding will destroy the habitat required by some existing 
wildlife species found in the Duffin Creek valley. The animals and birds 
will migrate as the water level increases or as the trees are cut down. 
Impact on mammals is highest. 

The lake and reservoir provides a potential for attracting new 
“species or improving the existing water-related habitat for waterfowl. 
“The upper terrace could be used for nesting of mallards and teal. Although 
waterfowl are an aesthetic feature, their feces, hich in nutrients, 
encourages plant growth (eutrophication); for this reason numbers in 


the hundreds should not be encouraged. 


360) Fash 

There is insufficient information on existing fish species in the 
affected portion of the West Duffin Creek, but there have been 
indications that brook and rainbow trout may be present, at least 
in the cooler fall period. A detailed investigation of the existing 
fishery in the area of the proposed reservoir would be helpful. The 
Gownstream effects of the dam on fish could be severe: the dam will 
block fall migrations of trout (and the salmon proposed by MNR), 
unless provision is made for Paen ladders; and for a distance downstream 
the warming and low oxygenation of the water released may be sufficient 
to preclude the presence of trout and even some warm-water species. 
Depending on the type of fish species to be encouraged in the 
reservoir, the problem of preparing spawning bed arises. The question of cold 


water and/or warm water fishery or the possibility of a hass-rainbow 


trout fishery in the reservoir and a hatchery below the dam for salmon/ 


trout needs examination. The hatcnery would be the terminus for Lake- 


run salmon,and trout, survival. 


4. Water Quality 

Fish survival is highly dependent on expected water quality in the 
reservoir. Certain changes as in pH, BOD, temperature, and siltation 
from upstream construction and unstable valley banks will affect fish 


as well as the recreational potential of the lake. Depending 
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on the depth of the reservoir, thermal stratification may occur, thereby 
making a cold-water fishery possible. 

Providing high water quality depends on a great many factors, such as 
upstream uses, low retention time, proper preparation of the reservoir 
Site to avoid organic loading, special treatment of the storm water 
issue in the New Town site. Without water quality management in the 
context of the whole watershed, the lake could be more of a negative 


or neutral rather than a positive feature on the site. 


See oank Stability 

The valley of the West Duffin Creek in the vicinity of the reservoir 
is deep, the river having eroded the valley walls on outside bends to 
produce several dramatically exposed banks up to 120 feet high with 75 
percent slope. Flooding the valley to a level of 430 feet asl. will cut 
the toe of these exposed banks causing further slumping. With the 
slumping and water action, sediment will be deposited in the reservoir 
leading to loss of storage capacity and to deleterious effects on fish. 
Periodic dredging will be necessary. Further, the tableland behind 
these unstable banks will slowly collapse into the reservoir, similar to 
the condition of the Scarborough Bluffs. 

Thus banks must be stabilized prior to flooding. Generous setbacks 
must be enforced. If the level of the lake comes to 474 feet asl, the 
erosion and slumping problem would be accelerated. Wave action from 


motorboats also could aggrevate the problem. 


6. Recreation 

An operating level of 430 feet asl would retain water as far as the 
existing Clarkes Hollow bridge. Due to the steepness of the valley 
walls, there is no extensive area suitable for recreational access. 
Other than on a terrace at Clarkes Hollow, which has homes and cottages, 
there is insufficient land for onshore facilities, such as parking, 
concessions, and picnicking. The existing road access to the terrace 


could be maintained, but improvement and widening may be necessary. 
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In addition, the reservoir may be too shallow at this site for boat 
access if the siltation process, which is usual at the top end of such 
reservoirs, fills in the lake; but swimming, wading, canoeing and row- 
boating may be possible activities. Another access point could be at 

a small area of 6.5 acres on the east side of the Creek, south of Wood- 
lot 3F-5, that would not be flooded at the 430 foot asl level. This 

area would be: accessible from the HEPC and oil pipeline right-of-way down 
a Slope of 21 percent. Some cut-and-fill would be necessary. At this 
site depth of the reservoir would be about 20 feet. A third access point 
could be built at the dam where a road on the top of the dam would 
provide access and a valley crossing. 

Whatever access point or points are to be used, it must be designed 
to be flooded by a "Hurricane Hazel" sized-storm. Such potential 
flooding precludes expensive concession buildings, but not boat ramps, 
parking areas, and picnic tables. 

Should an operating level of 474 feet asl be chosen, these three 
access points would be flooded, and the reservoir would extend as far 
north as the Whitevale Golf Course. The steep valley walls hinder 
access. One access possibility, not as large a site as the southern 
terrace, is at the terrace of Clarkes Hollow, north of the road and 
west of the Creek. This access point, however, would require special 
design. 

MTRCA will manage the dam and reservoir, presumably with flood 
control being the prime purpose. The lake will be a regional facility 
although residents of the NPP site may confuse its identity with their 
New Town. Their expectations may be that recreation is to be the ultimate 
purpose of the dam and reservoir. This potential conflict in management 
purposes should be recognized prior to choosing to build the dam and 


fixing its operating level. 


7. Indirect Effects 
Weather modification evidenced by the increased incidence of fog 
(having implications at bridges over the water) may be expected near 


the water, especially for low-level crossings. The height of the dam, 
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(490 feet asl) some 55 to 60 feet above the proposed 434 foot level, 
would reduce cold air drainage. This reduction is not particularly 
serious as long as air pollutants do not build-up in the valley from 
heavy highway traffic. The West Duffin Creek valley is believed to be 

a ground water discharge zone. Ground water now seeps out of the valley 
walls in the reservoir area. Flooding the valley will intercept ground 
water higher up and lessen the gradient of the water table. It will 

as well develop a hydraulic -head of some dimensions; the sand 

lenses appear to be too fine to have high transmissibility but this 


factor needs careful geological and engineering evaluation. 
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Appendix IV 


WATER MANAGEMENT AND HYDROLOGIC MODELLING 


As mentioned above, special consideration was required to 

minimize environmental impact upon existing water quality 

and quantity conditions in the natural watercourses of the 
planning area. To obtain an idea of the magnitude of this 
problem, professional hydrologic engineering expertise and 
judgement was used and three computer modelling techniques 
were generated to simulate urbanized conditions in the 


planning area. 


The first computer modelling technique used was a spatially 
distributed model using finite differences, routing and data 
bank techniques.+ Development of this model resulted in a 
determination of the processes of runoff generation in 
generalized terms. On the average, in time and space, 
precipitation in the area of the North Pickering Project is 
about 30-32 inches per year, the runoff about 8-12 inches 
per year (larger for the Duffin and less for the Rouge), the 
evaporation about 20 inches per year; about 1-4 inches of 
percipitation probably reaches Lake Ontario as 

groundwater. This was the Project's first indication of the 
necessity to further study groundwater as a component of the 


hyorologic cycle, 


The first applicationof this model to modified or urbanized 


1 A Hydrologic Model for Environmental Impact Assessment in 
the Rouge, Little Rouge, Petticoat and Duffin Watersheds, 
Sully I. Solomon & Associates Ltd., for North Pickering 
Project, Ministry of Housing, March 1974. 
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environmental conditions provided valuable initial information. 
Two parallel model runs were conducted one for the basin 
under current conditions and one for the proposed developed 
basin for small and moderate storms (.1-1 inch in 24 hours) 
to illustrate the nature and size of changes to be expected 
for these moderate storms. Flow increases of up to 1,000%, 
velocity increases of almost 100% and groundwater recharge 
reductions of about 30% were obtained. However model runs 
for the two sets of conditions and an extremely large storm 
(8 inches in 24 hours) following a rainy period, indicated 
smaller changes, since under saturated conditions and for 
large precipitation inputs, the infiltration losses are 
relatively small and high velocities reached usually in the 
drainage systems of developed areas are also reached in natural 
conditions. It was concluded that the development in the area 
will effect mainly the low or moderate flows from minor storm 
events, and less the very high flows from major storm events 
(25 year events). Frequency of high flows Waka increase, but 


not nearly as much as the frequency of moderately high flows. 


With this knowledge, close attention was paid to the one-, 
five-and ten-year storm events as being most Significant, 
from an environmental impact point of view. The second less 
expensive computer program technique (FROUT) was used to 
calculate increases in peak flow for a five-year storm 
event of a specified rainfall Aieeeipations. The results of 
Simulating a preliminary development plan showed up to 163% 


2 Hydrologic Effects of Urbanization for the North Pickering 
Gonnunaty -ablantownsConsultancswiicdsyenpLLiggelo/4,mpean 
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increase (sub-catchment area A-13) in peak flows in the 

Duffin Creek drainage aoa Further use of this second tech- 
nique as applied to the Modified Phase 3 Concepts showed an 
average percent increase in peak flow of 93.5% for the nine 


effected sub-catchment areas. 4 


The importance of maintaining water quality was supported 

DY) Gata which andicates in general that urban run-off has 

a higher pollutional load than rural run-off.” To consider 
water quality adequately in conjunction with water quantity, 

a third computer technique was developed, termed STORM. 

Total pollutant loading for five selected parameters (BOD, 
Suspended solids, nitrogen, phosphate and settleable solids) 
for each watershed due to each type of development were hypothe- 
Sized. This particular analysis assumed that it is equally 
important to preserve the water quality in each of the three 
drainage areas and, therefore, is probably the most significant 
analysis on which preliminary screening and decision making 

may be based. Using this modelling technique, fourteen 
development alternatives were simulated for their impact upon 
the water quality. Of these, five development alternatives 
were located east of the West Duffin and were, therefore of 

most interest. Resulting analysis showed that impact could 

be minimized by lessening the amount of industry in sub- 


catchment areas A-9 and Wan 


AOL pep. pela Les 4. 


4 Hydrologic Assessment for the Phase III Modified Concepts 


upon the Watershed Systems associated with the North Pickering 
Project, J.F. MacLaren Ltd., December 1974, Table 1-C. 


5 Preliminary Analysis of Water Resources Impacts of 
Urbanization on the North Pickering Community, J.F. MacLaren 
LiLo eeMaLrcnaLos7 5, pp. 2-3. 
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Effect of Storage and Treatment 

Storage is necessary to regulate the flow and pollutant 
loading reaching the stream during a period of runoff in 
PuaerelOrconl rol eathe quality of thatsstream and, -—particuLarly, 
to control the first flush in which the pollutant concentra- 
tions are typically a maximum. Very high levels of storage 
would contain the runoff from all but the heaviest storms, 

but the land required for this purpose would certainly 

make such an option economically undesirable. If there is 

no storage, it is difficult to maintain an acceptable water 
quality in the stream. The volume of storage required may 

be reduced if treatment is used in conjunction with the 
stored volume, but high treatment rates are characteristically 
costly and economic studies have shown that it is preferable 
to increase storage volume rather than treatment rate to 


minimize overflow volumes. 
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APPENDIX V 


ENVIRONMENTAL QUALITY CONTROL GUIDELINES 


Goal 


The goal of the environmental quality control guidelines 
is to minimize the adverse environmental impact of 
Consuructionsoachlivrcy on the Vand. “Inrougm the wser of 
Simple procedures and practices as outlined here, the 
builder is guaranteeing the value of his product by 
protecting the amentttes and real value of tne natural 
environment (which have recommended this site for homes 


tmeeieet trSteaplace)s.and by insuring architectural control. 


Guideéiines in the Development Process 


a ee ere re a es er ee 


the following steps proceed from the master planning stage 

(ied Vvedmrromrcne Orricial Plan of North Pickering Planning 

Area) through plans of subdivision phasing to construction 

Pueses and restoration. Guidelines and practices spectyireally 
related to the natural environment are ttaltciszed throughout. 

The first eleven steps of the environmental quality control 
process are by and large the responsibility of the North 

Pickering Corporation! (hereinafter referred to as the Corporation). 
The following steps, twelve through sixteen, are the 
responsibility of the builder. Step seventeen is the 


responsibility of the Corporation. 


ie Secondary or Master Plan 
The Corporation shall prepare a secondary or master plan 


for development areas as a first step in detailing the 


se 


Lor purposes of Simplicity these guidelines assume Only one 
Specific relationship between the Corporation and the 


Developer--one in which the Corporation has a relatively 
major role. 
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GOfLerotalerran. swuch secondary, pions enall tnclude 


envtronmental features and assoctated protection measures. 


These shall inelude: 


a) 
b) 
e) 


butldting set-backs from the valleys 
woodlots 

Linkéad Open espace corr7vdaors 

ponds 

marshes 

watercourses 

archaeological sttes 

arenztéectualtly significant butldings 
htestarucar sites 

topographte eontourse 

major tandforms 

ground water sources, e.g. shaltow aquifers, 


some springs, etc. 


BPpLGVal of Secondary Pian 


The Corporation shall secure approval of the secondary, 


jeuieuale 


Boundary Survey Plan 


The Corporation shall prepare a precise boundaries 


survey plan for each area to be developed in a draft 


plan of subdivision. 


Dratt Plan of Subdivision 


The Corporation shall prepare a draft plan of sub- 


division which shall use as a base the secondary plan 


and a boundary survey plan. Plans of subdivtsion shalt 


tnelude all environmental features 


plans. 
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ADPrOVel Ot ratte ian of Subdivision 
The Corporation shall secure approval of the draft 


Dien oO. subalve sion. 


6. Final Plan of Subdivision 
The Corporation shall prepare a final plan of sub- 
GiVicivOnl. SIA cle enverocimen care fedrures SHALL De snown 
as permanent features of the base maps as in the draft 


Dian Of Subdtvrseton. 


7. Scake-our 
The Corporation shall stake-out all protected environmental features 
(such as trees,? woodlots and setbacks from valley lands) ustng a 
snow fence of dtstinetive colour or other delineating devtce. 
Salvageable trees shall be removed by the Corporation from those 
areas to be cleared. Other protected elements of the 


final plan of subdivision will be staked-out. 


8. Becletrear1 On Of Final Flan OL Subdivision 
The Corporation shall have the final plan of subdivision 


registered. 


D3 Engineering Services and Design 
The Corporation shall proceed with engineering services 


and designs and their necessary approvals. 


10. Contract Award 
The Corporation shall award a general contract toa 
builder to proceed with the final registered plan of 


Subdivision. 


11. Site Base Mapping 

| The Corporation shall provide access to base map material 
whteh shall inelude all environmental features, for 
purchase and use by the buitder. ‘All site plans and 
working drawings should be done by the builder on base 


maps approved by the Corporation. 


ee 


ie Fencing placed around trees should be placed on the "drip 
line' which is the distance away from the trunk equal to 
the horizontal spread of the outer branches. 
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pice, Iniormariton kit 

The bulider shall obtain a site information kit from 

tiesCorporataonecontaining the following: 

aj) a copy oi the final registered plan of Subdivision 
on which the pbuilderts lands will be clearly marked. 
This plan will show the proposed uses and the 
dimensions of the builder's holdings as well as 
those of the surrounding lots, blocks and lands 


within 35 metres. 


b) a set of drawings which include: 
i) engineering drawings showing watermains, storm 
and Sanitary service locations with all 


appertainences and lot grading; 


Poy iyaro Ggistri bution plans including street 
Lighting information; 


iii) plan showing location of all easements. 


c) a summary of proposed zoning by-law requirements 


pertaining to the builder's lands; 


Gimancopy ol special conditions attached to splans of 
subdivision by Central Mortgage and Housing Corp. 


where applicable to certain blocks and lots; 


e) a drawing indicating streetscape elements inciuding 
increase back requirements, etc. entitled "North 
Pickering Corporation Development Concept" for the 


appropriate area } 


i a 


Regard to Environmental Quality Control. 


Stage 1 Approvals - Preliminary Building Plans 
The builder shall submit to North Pickering Corporation 
for approval two copies of the preliminary plans for 


all building types he is proposing for his land. The 


he goon. ar 
et Soar 


14. 
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preliminary building plans should indicate the 
Frollrewing aiformacion: 
a) names and telephone numbers of the builder 
and the sarcha tect; 
b) all floor pians and elevations drawn to i/8th 
Ol san winchyone)/4 inch toel foct scale depending 
on the size of the project. 
Cjmlmlist OL ec wWecxtLerlOrebullaing materials 
including colours and textures. 
d) a list indicating the numeric breakdown of the 
various housing types proposed. 
e) the proposed arrangements by the butlder wtth 
Drtvate nursertes for dettvery of trees for 
VeESCOVATL OM. so opectes OF trees end siirube siould 


pe novedad by tne Durtder. 


ee ee 


In order to achieve the goal set out in the preamble of 
this manual, North Pickering Corporation will be reviewing 
Piece etresllane proposals in Orden tor create an accractive 
environment with proper regard tc the natural environmen, 
Spatial relationships between buildings, location of 
driveways, height of buildings, room layouts, colour 

and landscape features. In these matters, reference 


Snouldsbeumade, to the Construction Pra 


with regard to the Environmental Quality Controe and 
the streetscape development concept drawing forminag part 


ttees and Procedures 
2 


of the site information package. 


Site plans for groups of buildings on a particular street 
to be prepared by the builder's architect should be at 


pie COLAO eSscale sand should: ancinde: 


a) exact location of all buildings within the particular 
grouping; 

b) setback dimensions 

c) side yard dimensions 


d) first floor elevations 
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e) grade elevations 

ft) distribution of housing types 

g) samples and list of external materials giving 
colours and textures proposed for all houses 

h) fencing where applicable 

4) extsting topograpny 

jue elees) +O pe planted 

K) vegetatton (e.g. trees) to be preserved on-site 

Z1) surface drainage 

Wi? sepropesarae DY the Diutiaer for Locating mavertats 
CO DENSTOred OF StCCKOL Leo Such Gs EOpsOTL, ccd, 
Cleared Vegetation ound tmported {tll, aneluding 
interim 2roston control measures. 

Rea proposal py the burttder detarling eroston contro: 
and disvosalt of excavated subsotis (ustng the 
Constructton Practtces Procedures with Regard to 
Environmental Quattty Control as a basis) 

Cipea2pcn oO; tie foundations betow the orrtginal ground 
Ssuryace 

PIMC EDIRNE LOMLIVe WWaLer LaDLe at tie stte 

gq? cnount Of towering of the water table by de-waterting 
procedures if the water table is above the depth of 
foundation 


Peon cutltine of the known shaltow agqutjers 


Stage 2 Approval = Working Drawings 

The builder should submit to the Corporation for approval 
two copies of the working drawings of all proposed 
buildings incorporating all changes required in the 

Stage 1 Approval process or two copies of an acceptable 


Pare rnative: LOLeconsi aeration. 
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The working drawings should include plans and details 
normally required for construction purposes as well as 


a schedule of exterior materials. 


VO MmeArteia tnewsl templanstomany Darcacular buLiding has been 


approved by the Corporation the builder will prepare 
individual site plans for each lot within such groups 

at 1/16th of an inch to 1' scaie showing boundaries 
curbs and curbcut, mandatory fencing, CMHC requirements, 
setbacks, lot and building location dimensions, driveway 


POcatvons and trees to be planted: 


a 


One copy of each drawing submitted by the builder and 
subsequently approved by the Corporation will be 


CeLvuTnicanto, tre DuLider. 
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APPENDIX VI 


CONSTRUCTION PRACTICES AND PROCEDURES WITH REGARD TO 
ENVIRONMENTAL QUALITY CONTROL 


PREAMBLE 


DE te the Pespons2zDi itty of ~he Dbuvider to ensure that 
hts employees are aware of and understand the environmental 


construetton methods outlined tn thts document. The 


d 
e the physteal responsibility 


Vv v 


stte foreman and hts workers ha 


) 
VOL NOvVeTOtIng di une manner Outiinec, herein, The Corporarvon 
PErPreLattOn and explanartan 


LlLiprovide ‘guidance tn the tH 
e 


Ct 


WEOMSNOULAG EMCECONLIACLOLr ,eGulre WZL. 


The Corporetton will provide Supervising personnel to 
Epsure, (Or tne GCLLOWLNG Construction practices are 
@anered to and that the burtilder's plans are followed. 
Direieeclarty Garton te requered, then the N.P.P. Supervisors 


SrCuLa Memwconsvulited. They wi 
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on-the-spot or consult otner resource people. 


CONTENTS 
if INTIAL Sive PREPARATION 


(a) Removal of Existing Vegetation 
(b) Surface Excavation 


(c) Subsurface Excavation 


dpe DURING CONSTRUCTION 
ba), BincerimeErosion Contro) 
(b) De-watering 
(c)- Stream Crossings 
(dj) eradse Storage 


(e) Machinery Maintenance 


oper RESTORATION 
(a) Sihreslon Control 


(b) Landscaping 
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INITIAL SITE PREPARATION 

(a) Envtronmental Features to be Preserved 

Trees and other vegetation that are tdentified for preservation on 


Sues must be avotded. 


(b) Removal of shrubs and trees 
Exposure of sotls 


Construction should be planned and scheduled so the area and duration 
of exposed matertals from clearing, grubbing, excavation, borrow or 
fill ts reduced to a minimum. Stabtltzation and/or revegetation of 
exposed sotls should be done as soon as posstble. (See Table 1 for 


posstble actions.) 


It ts suggested that while a single prectse figure as to how much 
erodtble sotl can be exposed at any particular time, ts not available, 
the amount (whtch will probably vary wtth degree of slope, local sotl 
types, etc.) can probably be dectded tn consultation and close co- 


operation on a week-by-week or day-by-day basts with the NPP Supervisor. 


Large trees - Trees which are cut should be stacked in ptles in 


approved” Locattons. 


Thts wood wtll be used, at least parttally, as ftrewood by the local 


restdents. 


Shrubs and trees under one inch tn dtameter 
Cleared underbrush and small trees should etther: 
(i) be placed in ptles in approved locations on the periphery of 
the development; or 
(it) be chipped and spread on cleared areas of serviced land prtor 


to commencing butlding, as an tnterim eroston control measure. 


i 


hk 


As detailed in Step 7 of the Environmental Quality Control Guidelines. 
Approved locations will be determined between the Corporation and the 


builder at the Step 14 (m) Stage 1 Approvals - Preliminary Site Plans 


phase of the Environmental Quality Control Guidelines. 


Table | 


Mathods 


Cultivation 


Planting 


Jute Mesh 


Straw Cover 


Sprayed Synthetic 


Material 


Degradable Sprayed 


Material 


Wind preaks 


No Soil Retention 


Source: American Institute of Planners Journal, November 1974. 


LANDFORM STABILIZATION 


it Planting from 


Description 


Prevention of erosive 
forces of water moving 
downhill by contour 
plowing (lateral furrows), 


Use of plant material 
as soil binder. Method 
Of planting. varies: 


containers 

2. Aerial seeding 
{large scale) 

3. Hydro - seeding 
(broadcast in liquid 

mixture by machine) 


Heavy woven jute layer 
used as surface soil 
binder, often used in 
conjunction with plant- 
ing. Rolled onto slope 
in strips. 


Straw, broadcast over 
slope, then rolled into 
surtace with sheeps- 
foot roller forming a 
compacted, pound surtace. 


Layer of rock applied 
tO surtace. 


Chemically derived 
materiale applied in 
liquid or filament form. 
Applied by machine. 


Organically - derived 
materials applied by 
machine. 


Waterproof surface 
coating, such as 
concrete or asphalt. 


Aliant material or 
structural elemenis to 
prevent wind erosion 
by slowing anc settling 
airborne particles. 


Erosion control ren- 
dered unnecessary by 
use of stable, natural 
landforms anct 
avoidance of alterc- 


tions. 


ACTIONS 


Transtormations 
Aiected 


Sedimentation 
Soil Storage 
Water Erosion 
Wind Erosion 
Runoff 
Resource 


Sedimentation 
Sai) Storage 
Water Erosion 
Wind Erosion 
Runoff 
Resource 


Sedimentation 
Soil Storage 
Water Erosion 
Wind Erosion 
Runoff 
Resource 


Sedimentation 
Soil Storage 
Water Erosion 
Mind Erosion 
Runoff 
Resource 


Sedimentation 
Soil Storage 
Water Erosion 
Wind Erosion 
Runofé 

Resource 


Sedimentation 
Soil Storage 
Water Erosion 
Wind Erosion 
Runofs 

Resource 


Sedimentation 
Soil Storage 
Water Erosion 
Wind Erosion 
Runolt 

Resource 


Sedimentation 
Soil Storage 
Water Erosion 
Wind Erosion 
Runoff 

Resource 


Sedimentation 
Soil Storage 
Water €rosion 
Wind Erosion 
Runoft 

Resource 


Sedimentation. 
Soil Storage 
Water Erosion 
Wind Erosion 
Runolt 
Resource 


No Effect 


Moderate 


Application 


Temporary measure 
requiring constant 
monitoring and 
maintenance; does not 
prevent wind erosion. 
Encourages percolation. 


Effectiveness dependent 
on species of plants, 
time of planting. Con- 
sideratian should be 
given to use otf natives, 
v6. Exotics and the 
need for irrigation. 


Interim measure while 
plants become estab- 

lished. Will decompose 
in a short period of 

time. 


Interim measure while 
plants become estab- 
lished. Requires mont- 
toring and maintenance. 


Requires much manual 
labour for replacement. 
Machinery required may 
cause incidental 
compaction 


Temporary measure, 
leaving residue of 
materials for indefinite 
Periods. Generally 
hampers plant germinc- 
tion, anc can stop per- 
colation when applied 
heavily. 


Temporary measure, with 
residue breaking down 
in relatively short 
period of time. Usually 
encourages germination 
and growth of plants. 


Permanent measure, 

Severely affecting many 
natural processes. Dis - 
places animal habitats. 


Incidentally alters air 
flow. Serves as method 
of lanciorm alteration 
in that soil builds up 
around barriers in 
many cases 


Allows natural processes 
to continue uninterruptod. 


a a a 
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NO buring of the cleared vegetatton should take place. 

Sod - where tt exists, sod should be stripped, rolled and stored at 
approved sttes for use tn the near future in areas where sotl erosion 


control in requtred under the direction of the WPP Supervisor.* 


(ce) Surface excavation - Topsoil material (to a depth of 6 to 12 inches 
should be transported to approved storage areas to future use within 
the development area. This sotl must be spread on sites after final 


grading to factlitate in the re-establishment of vegetative cover. 


(d) Excavation of Sub-sotl matertals - Excess matertals from basements, 


trenches and reduced landforms be transported to approved storage 
Locations. As thts matertal could posstbly be used to stabtlize 
some slopes durtng restoration, plans for thts use should be formu- 


lated prior to commencing constructton. 


IIT DURING CONSTRUCTION 
(a) Intertm eroston control 
Procedures should be establtshed for mtnimtzatton of eroston and 


control of that eroston whtch does occur. 


Slopes and slippage areas - areas with slopes of 50% or greater should 


be entirely avotded by constructton equipment and acttvitttes because of 


vegetation, sotl stabiltty and maintenance constderattons. 


Water must not be concentrated on long slopes or sltppage areas because 
of eroston and stability problems. This may be accomplished through 
the use of various types of diversions such as ditches, berms and 
terraces whitch carry the water to a safe disposal potnt (see Table 2). 


eee 

1 Supervision of storage areas is required so that sod is properly protected 
against drying out and too long a storage period (e.g. 2-3 days in high 
summer is considered a maximum). Co-ordination of the timing of sod 
removal and relaying and maintenance of the stockpiles is necessary for 
this protection measure to be successful. 
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Sediment Retention Basins 
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Description 


Are structures used in natural or 
artifical channels te reduce or 
Prevent excessive erosion by 
reduction of velocities (head 
cutting 4 grade stabilization) 
or by providing partial lined 
channel sections or structures 
that can withstand high 

flow velocities. 


Are channels of concrete or 


comparable material which con. 


duct storm runoff from one 


elevation to another (downslope) 


without erosion of the slope. 


A temporary ridge of soil 
constructed at the 10p of cut 


or fill slopes which diverts over- 


land flow from small areas 


away From unstabilirect slopes. 


A temporary ridge of compac- 
ted soil constructed across a 
grade right-of-way. which 
reduces erosion by intercepting 
storm runoff and diverting 

if 10 temporary outiets where 
4 cari pe disposed of with 


minimel erosion. 


A temporary ridge of qravel 
or crushed rock constructed 
across a grade right - of- war 
which retains sediment on- 
site by retorcing and 
filtering runoff while at 
the same time allowing 
construction traffic to pro- 
ceed along the right - of - 
Wary. 


A temporary filter of yravel 
or crushed rock constructed 
ot storm sewer curb inlet 
structures which retains 
sediment on-site by slightly 
retarding and filtering storm 
runoff before it enters the 
storm sewer system. 


a combination of both that 
will trap or store sediment 
(generated during construc- 
tion activities) delivered 

to the structure by 

storm runoff. 


A permanent basin or pond 
area which will contribute 
to reduce peck flows 
downstream, 


Water Erosion 


A temporary dam or basin or 


STORMWATER DRAINAGE CONTROL ACTIONS 


Oecreaee increase 
Transfor ma- 2 3 Q 
tions g 2 . 
Miected 3 ee 3 
= 3 > 
Sedimentation 


Soil Storage 
Water Erosion 
Velocity 
Resource 


Sedimentation 
$eil Storage 


Velocity 
Resource 


Sedimentation 
Soil Storage 
Water Erosion 
Velocity 
Resource 


Sedimentation 
Soil Storage 
Water Erosion 
Velocity 
Resource 


Sedimentation 
Soil Storage 
Water Erosion 
Velocity 
Resource 


Sedimentatio 
Soil Storage 
Water Erosio 
Velocity 

Resource 


Sedimentation 
Soil Storage 
Water Erosion 
Velocity 
Resource 


Sedimentation 
Soi! Storage a 
Water Erosion 
Velocity 
Resource 


Secliment Control Planning and [mplentation 
office of Research ane Monitoring 


Protection Agency, Auqust 1912- 


NE 


Application 


Used where the earth ¢ / 
or vegetative measures 
are exceeded in safle 
handiing of water at 
permissible velocities, where 
excessive grade or where 
wetter if to ve lowered from 
Owe eleveition to another 


Used as tamporary,. interim, 
or permanent structures 
down slopes where concen- 
trated runoff would cause 
slope erosion. 


Used as temporary or 
interim measure at the 
top of a newly constructed 
slope. 


Usectt across qracied 
right-of-way that are not 
subject +o vehicular 
traffic. | hudro, pipeline 
etc.) 


Used primarily cicross 
graded right-of-way thet 
are subject to vehicular 
traffic. Also applicable for 
use in drainage ditches 
prior to roadway paving 
and establishment of 
permcnent ground cover. 


Used cm storm sewer curb 
inlets. 


Used across channels and 
drainage-waus thet are 
on, or cidjacent to, 
construction sites. 


Used in built-up areas 
to re-establish natural 
drainage regime to 
enhance amenity value 
of neighbourhoods. 


Sone 
On areas of less than 50% where development activity ts 
occurring measures should be carried out to provide 
temporary sotl control measures. Mulches such as hay, 
straw, and woodchips serve to enhance seed germtnatton. 
(See Table 1 for suggested methods.) Preference should be 
given to woodchips where disposal of unsalvageable wood 
presents a problem. In most cases, the mulches should be 
secured so that they will not be washed or blown away. For 
steeper slopes, netting should be used. Crimping, wtth 
spectally destgned machines, and tacking, involving the 
appltcatton of an asphalt or echemteal binder, can be 


used tn very unstable areas. 


In summary all bare ground must be treated with tnterim 
eroston control measures unttl permanent measures are 


practtcable. 


(b) Water control and de-waterting practices 
Vartous types of matertal may be used for sediment 
retention structures. where runoff ts Lowa, Ar tnlecs 
to storm sewers and tn dtteches, matertal such as straw 
bates, sandbags, and crushed stone may be used. 
Vegetative filter strips of thtek growing grosses can 
also be used around storm drains to retard flow and 
filter out sediment. All eroston and sediment control 
structures should not be removed unttl tt ts assured 


that they will no longer have any useful purposes. 


Any water pumped from the construction area for the 
purpose of excavation or trench de-watering should 

he ptped into control structures or spread on nearby 
grassed fields tf the N.P.P. Supervisor determines 
that it ts suffictently free of suspended solids, and 


other contaminants. 


(ce) 
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Control structures must be constructed to conduct run-off to 

Lower elevattons at velocities within non-scourtng limits 

and tnto sediment basins (See Table 2). ‘The latter should be 
designed carefully so that runoff can be regulated, and trapped sedi- 
ment removed regularly to matntain storage capacity. Most 
importantly, care must be taken to ensure that the structure 

will not be destroyed during a major flood. The disposal of 


trapped sediment will be tn an approved locatton. 


Stream crossings 


Stream crossings, channel dredging and stratghtening of streams should 
be avotded. If such work must be carrted out, timing must avotd such 
sensitive pertods as that of fish spawning and to coincide wtth 
pertods of low flow uttltzing proper sediment traps and by-pass 


arrangements, to maintain stream life downstream. 


Wherever constructton acttvittes necessttate the crossing of minor 
watercourses (as determined by the NPP Supervisor) temporary retention 
areas should be constructed wtth dust-free crushed gravel several 
yards downstream. Crossings should be at or as close to right 

angles as posstble. Such crushed gravel retention areas wtll enable 


settling of stlt caused by the movement and installation of equipment. 


Crushed gravel should be used as the top ftll tn any stream bottom 
where underground installation of services has been completed (instead 


of previous excavated materials). 


In the case of stream diverston, the banks and riverbed must be sta- 
biltzed by compaction prior to the redirection of the stream to tts 


ortginal course. Subsequent to the redirectton, the dtverston channel 


must be filled and stabilized. 


ey 
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RELL storage 


Any gravel or other materials stored on stte must be placed 
tn approved location and maintained to prevent eroston. Protectton of 
any stockpiles subject to wind erosion with plastic sheeting or other 
matertal ts recommended. Trenching and ditching around the storage 
area and compaction of the pile and storage area ts necessary to prevent 
water and gravity erosion. Such erosion control measures must be 


maintained and the site never left for the day until adequately protected. 


No macninery maintenance ts allowed in or adjacent to 
any watercourses or storm water sewers. Atl otls, fuels 
and other waste products and soluttons resulting from 
equtpment matntenance and breakdowns wtll be collected 
tn LtLeakprocf containers and dtsposed of at the nearest 


muntetpal waste disposal site or re-refinery statton. 


Precauttonse. should be taken to prevent spillage of otls, 
fuels and other waste soluttons resulting from equtp- 
ment matntenance. Contingency plans should be established 


for the rapid clean-up of sptllages that do occur. 
RESTORATION 


Permanent eroston control 

ALL created berms and extsting slopes over 10% should 
be covered with topsoil (3-4" minimum) and tmmediately 
covered with adequately secured sod materials wherever 
service trenches and excavations do not have to be 
placed. In the Latter case use interim erosion control 


measures desertbed tn Section II, (a). 


On lands of 10% or less slope, the minimum restoration 
should include replacement of the top sotl (4-6" 
minimum) grading and hydro seeding with a ttberatl 


application of straw matertals (or other binder techniques) 


Qos 


after seeding to prevent eroston before germination of the 
seeds. Such a re-seeding program should be done only 
during those pertods of the year when establishment of the 


grasses ts posstble (NOTE: - Consult with NPP Supervisor). 


(b) Landscaping 


The butlder wtll arrange delivery and planting of the 
nursery stock?, These plantings should be placed at the 
most favourable time of the year for thetr establishment 


(eonsult the Nurwery Supplter for more tinformatton). 


All necessary maintenance of the plantings (e.g. watering, 
spraying, pruning) for thetr survival ts the responstbtlity 


Of the burider until the property ts sold. 


Ail slopes have a suitable slope and toe created so 
that no future stumping wtll occur wtth surtable 


revegetation techntques applted. 


On trenches for underground services wtthin the develop- 
ment area, compactton of ftll matertals would be 
performed by the butlder as an allowance for future 


settling of these materials. 


i ee oe a es 
1 Described an Step 13(e) and 14 (3) of the Environmental 
Quality Control Guidelines. (Appendix V) 
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